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There’s a lot to li ke about. 
th n ,,. Lot usx 1-2-:3 for DO 
Release 2.:3 . 

For. tart rs, it 's not ju t 
agraphical spreadsheet. It ’s 
a fust, graphical spr adsheet 
for DO . It’s easy to use. 

And it "’’orks as well on 
an older XT with just 512K 
of memory as it doe on the 
n west 4 6 machine. 

It also shares fea ›

tures in common with our 
1owerful3D spreadsheet 1-2-3, 
Release 3.1. lncl uding its 
uperb spreadsheet formatting 

and publishing capabilitic: and 
full mouse upport. Along with 
its popular Au o Compr ss 
featur that giv s you 
atrouble-free way of 
making larger 
worksheet print 
on a single page. 

We’ve also 
added n"W fea ›

tur s wu ,,•011’t find in other 
. preadsh ets. Lik the View r 
0)ased on Lotus Magellan’ 
technology) which let. wu 
view files b fore retrieving 
them and make file Unking as 

easy as point 
and cl ick. And 
a rery help›
ful Auditor 

f,11/11s f-.!- .1 !Mmse .! .,' 
/"////.\' .\"l/11"1!h/.1f 1111d 
l{U irk/,l/ l /IJ /11(1//l'f !f}/f/f 
/111rr/1ra11• ,11011 'n• n111 · 
11illq it Iii/ . 

Lotusl-2-3 
11w u·odtfs most /XJp11lar .1p1rruL'il11 t 

WHAT’S NEW IN LOTUS 1-2-3 �
RELEASE 2.3. �

o �A\\’YSI\\’YG gJ<.tphi{’al emirunnwn1 
wi1h liw on-so’(’(�n thrmatti.ng 

o IJJ\ \ IagPllan \•ipwpr tPdu 1olog,r !Cir 
li le p11’\’iP\1ing, rPtrir\•ing <Uld linking. .. 
all \\ilhout IPa\’ing y()tlr active workslwet 

o � \low gr.1 ph induding :3D-eITl-x·t 
W< lJ lhs mid graph annolai io11 capahi li l iPS 

o 1\1110 for a trnublr-frre way 
of making lar}(l’r workshrrts print on 
singlP pagP 

o �Dialog Boxrs f(1r <U1 morr intrr›
al’t in' 1111y of 

o 1h:1-e<liti11g ll’ord 
pnl(•pssing. inC’ luding autnmati(’ \rorcl 
11’1<11J. e\'('11 aro1111cl 

o �Th(’ Auditor fi 1r doC’lll11rn1 ing or 
highlighting your sprrndslwet logi" 

o 1mmagr1w•nt fix build• 
ing \1urkshrt’l$up to \ 1B i11 size 

o �:\P\I’ prill1Pr driH-s 1llat supprn1 all 
IP<Iding la-;<'r ;md do1-matrix primPrs 

° Contcxt-si�nsitiW’. intr•11.1e1j\•p llelp mid 
all 011-1i11P 1utorial 

' I " '•, J •I'•' f I r:,-�f��• r j /" '•I l lf•I/' •/ to' I'' 



IS 
that implifie the 
job of documenting 
and analyzing \VOrk­
heet logic. 

Of coui e, you 
won't just lik what 
Release 2.3 does. 
You'll lik how it 
feels . Its quick and 
smooth. With 
a WYSIWYG (what­
you-see-i -what-you­
get) graphical environment that 
1 ts you format text, data, and 
graphics "Live" on screen. \\ ith 
th mouse, you can execut 

conu11ands, highlight c !ls 
' or rang .·, op n dialog 

\ boxes, place and size 
_I I graphs, change type 

style:, fOnt and 
point sizes. All with 
unparalleled p d 
and ase. 

What 's more, 
Release 2.3 gives you a wide 

range of printing and reporti11g 
capabilitie . the capac­
ity to place as man>· live graphs 
on a work.she t as you 'd like. 

Along with 96 tJ1Je style 
combination:, drop shadmrs, 

With il5 11 'l '.5'/Wl'G gmphirnl n11"i1mm1n1/, you 
m11 r/o all !fl/llrff/ r111al/ i11g •’ /ii’!••• r111 snrm. 
H’ltir // 1111>r111s .11011 '// alirnys JmfJll’ 1rlmt y1111r 
1111/pu/ will fuiik lik1’ /Jf:jii1�’ 11011 print. 

new 3D-effi ct graph , drawing 
and annotation tools, and the 
most font support , choices of 
color and shading availabl . 

Compatibility? As \\"ith any 
1-2-:3 product , it's no prob! m. 
B caus Releas 2.3 will r ad all 
of th file: you\·e created on pre­
viou ver ion of 1-2-:3, including 
fil es you've formatted using 

and So you'll 
preserve all your work, as well 
as :vour training. 

Th order your upgrade 
direct from Lotus *call 1-800›
TRADE-UP, EXT. 1231 . Or 
see your Lotus Authorized Resell [ 

•P/111s1 h111 ·1•,1111111• mvlil wnl 11111/ pnid111t 1x11karµ� ll'/11·11 .11011 mil /11 ('a11mla. mil J-, 1.51/fl. 

The new Lotus 1-2-3 �
for DOS �

:111 1i’p11rt �
is so111rthi11g ,11•111 •1111erl’r lwl’f’ �

f1J aga1r1 �

tl/ig11 /it/I'S,,,. /r11·/ n mn{JI’ 
’ifmll1111 1i,-/rfl, righl. 111· w 11/N›

ll'ith 111/f’ simp/!' rr1111111a11d. 

fo11 m11 1cmp arr11111d 
gmphs a11tr111mlimll1/. 

: ldi/.f1n�llfli1d dmwillr1s ur 
tr1mil al/P11/io11 to critical dala. 

:ljiY!lltrf’ Iha/ u11/y l-.!•.J 11fi�rs In 
DOS sprmdslu’cf usn'!i 1:1· //w ability 
fl) 1’111/)(’(/ (IS lll<lll!f "’/ii’(’ .. _(frrl/)//S 

1111 ri 1rurksl11'11 lls !Jiii/ ’d /ila _ 

lll111mrnl../lJ""l:fjid gmphs 1r111 add 
1'/ '1•11 111111'1' 1111/Xid In ,111mr n’/JIJ/’f. 

.llu /J111t/, 1111d1’rlimw. 
m/11rs. awl typ1faa. In (’l°nJ/1�11r1·r 
J()(j t1:11s/y/1•01111/)i11a/i1111. -11111n' 

lh1111 a11,11 ri//wr .17m 

Th1111k1· to .111/11 

J/11// IWI 1Y1si/.11111ak1� (/// l’lilil’I’ 
(/'/KW/fl/ II// 11111’ /Kif/I' 



Nowyoucan ­
up e 

your spre heet ­
without upgr · g 

your hardware. 



eCycle Waste Corporation 

The Materials Research Group Recommendation: 

FOCUS Aluminum 
This study conducted by the Materials Research 
provides the basis ccommcndation 

c conunue to expand its aluminum recycling 
another 70% over the next 6 years. The nght shows 
the increasing proportio usmess provided by the alumjnum division during the past three 
years x1mately ha)( of all revenues. It is our opinion that, at this rate of growth, 
a uminum recycling will continue to offer our company its greatest opportunity for expansion over 

the next decade, and certainly 
into the 21st centuiy. Gross Revenues by Product 
Glass and Plastics 

• Aluminum 

WECYCLE PRODUCT 1989 1990 1991 
Aluminum 
East 2,323,426 4,019,527 7,315,539 
Central 1,372,347 2,374,160 4,320,972 

West 1,726,492 2,986,031 5,436,033 
Total 5,422,265 9,380,5:18 17,072,SM 

Glass 
East 2,496,721 2,567,821 2,798,925 
Central 3,598,757 3,217,693 3,507,285 
West 4,217.635 4,471,294 4,873,710 

it:otal 10,256,808 

As can be inferred from the 
graph to the left, glass and 
plastks recycling bas been 
holding steady throughout 
this same period, and has 
consequently become a 
smaller proportion of our 
overall sourc.cs of revenue. 

Although this group would 
strongly recommend that 
WeCyclc Waste Corporation 
do all that is necessary to 
increase its activities in these 
areas, our studies have shown 
that alumi.num will become 
increasingly the material of 
choice in the shipping, heavy 
manufacturing and container 
industries. 
Aluminum 

It is our opinion that sources 
of aluminum products will be 
pressed close to their limits 
over the next decade. 

Therefore, we propose that 
WeCycle Waste Corporation 
invest in more aluminum 
capacity duriDg the next five 

in order to take the bc."1 
advantage of this increasing 
market demand. 



The only 
EI -based �

file seiver �
The ALR POWERPRO 

Tl1 concep1 is as s imple as 1he 
law o f gravity. yet ·1 revolution­
ary as 11le 11leory of relativi1y ... 

Bui lei a sup rior sys1em <'Inds 11 
ii for an irresistible pri - .. T l1e:1 t'S 
-xactly what w -'v don wi th 
1he ALH I 0 \.YCHPHO 
VM s -' rics. Tiles sy -1--m ­
havc c vc ryt11 in 1 you ou lcl warn 
in c: pow rful ne 1wmk server or 
mul1 i11ser hos1. FClSt 32-b it 
processors com1 J m . Ill d 
by a subs 1an t ic-1l 64-KB 
CaCh provide exc - II -cl CPU 

power. wt1i le Ille POWE HPHO'S 

ten indust ry ·nndcu I xpan­
sion slots ancl large floor­

tanding ha i · giv y u ·111 
the room you'll ever ne ct for 

us tomization. 1- a tor in th 
POWEHPHO'S 32-bi t EISA 
bus 0nct32-b it ESDI d isk 
controller (s1anclard on 11ard 
clriv r 10 J-Js). <'Incl you 11. v , 
om:, unbeDtCILJlc sys1ern . 

YCI til e I sells for 
le ·s ti 1an you 'll ·xpcc1 fo r 
ys1cm of ll1is caliber. 

T ll - POWEHPHO VM 

86133 with its 33-MI lz 
i386'1" ' r ro ·· ' ·or Tlrt . 

o f ju t $4,995. Or you 
can selc t on · of o rr 
20-M IZ i486SX 
25-MHZ i486TMor 
33-MHz i486 
models. Just c11oose 111e 
I ,vf!l of oower you neecl 
toclay. 

?r.;r.o and c:ont¥JfllWM ta c;Nnga ’t’lll1hout nobea. Vorlfy =mptitlW� pricing 111’<! confi;untcn&W'lth IMJ’AleacturBr. Prices bQ54K!. on U..S . ALA Is a or Aa’iAl’IU(l 
Aea.a;1ri:h. tnc. AJ brand and n..vnes are e1 cr.nde:rnl!llks cJ tiialr O'NMf'!.. o 100' by Logw:: A.Ma.: ctl , Irie. 



1111der �
GtllplllL’f Manufacturer 

Resellei"I\Tews Model 

� 
CPU.., 
BUS Architecture 
RAM Standard 
Floppy Standard 
Tota/Sfots 
Starting List Price 

Upgrade Path 

I � :rr_ SMP �
IBM)9\rt1 Certified �

. 

ALR’ 
POWERPROVM 
386133 
33-MHzi386 
EISA 
5-MB 
1.2-MB 
12 
$4995 

20-MHz i486SX 
25-MHzi486 
33•MHzi486 
Dual Processing 
33•MHzi486 

Compaq· 
SYSTEMPRO’ " 
386133 
33-MHzi386 
EISA 
4-MB 
1.44•MB 
11 
$11 ,999' 

Dual Processing 
33-MHzi486 
"includes240-MB 
Hard Drive and 
VGA controller 

ASr 
Premium’ ., 
386/33TE 
33-MHzi386 
EISA 
4-MB 
1.2-MB 
10 
$6495 

25-MHzi486 
33-MHzl486 

Wi 1l1 /\Ll{’t; rnoclulnr 

IIJ4A4"t u Ut-
CPUf""’ processor 11p›

rc clc 1Cdlno logy. OU 
nn lll gr<rlc pro ssing 

p ' r simpl) b) sw<:ip›
1 i11 r CPU rno iul .�. 

\urh . \I H lnqrtt ·r 

''""4"' .. •n ar•... ru ...,,iur,• 

SJ )(’<11.;,ing or, le.Ii i g 1 roe SS( r. •. 
Ille 1\ LI{ is ;- i lso till’ 
c" ily rJffordnhly p ricc:cl sc1Ycr/ 
host S) s1c r11 10 1jvc you <:111 

1 11 >grrJ< le prJ th 10 

SYSTEMPRO l\I 
• 1n pc.Hible ciu0I 

Jus1 1 lug in 
Ol 1r I OWEHI I -tvll IZ i-1-SG 
l\,ll 1 <1 11<1 M l 2 mrnht l -•s. <111d 1l1c 

I O \�\ 1: H1 HO w ill in stantly lw›

cornc cl 1rue syrnniC’ tric 11 tlLri I 
1Hoc • ssi 11g srstcrn. ThC' 
l WEHI H a r1 m1ly deliver 

co rn1 u1in r 

pow• r for , I 1 ri c 1 cli-1y! 

\VI 10 says you he vc 10 1 , y rnor 
10 r t a 1rc01 sys1 rn? T he LH 

sets iJ new S lllll­

( I, rel for 1 ,rforrnancc. flexibi l›
ity. rnicl value. To fin I ou1 more. 

(’ , II : 1-800-BUY-POW 

<HO I ll'fClll i111n l rd11t’. C ·\ n:.0718 
l’l ’ l..17 t .Hr.Rl •G771l l ’AX 

1\ v<1ilabl ell 1llcs � s •lcc tcd 
re • · 11 •rs: 

,_...._._.. 
UliM8lmftl!i. 

Circle 13 on Inquiry Card (RESELLERS: 14) . 



E\JTE �
September 1991 Volume 16, Number 9 

COVER STORY 

FIRST IMPRESSIONS 

Unix Goes Indigo 
PAGE40 

FEATURESMUNI 
25 � .l\iDCROBYTES 

The Apple/IBM alliance may make 
it easier to mix Macs and PCs. 

38 � FIRST IMPRESSIONS 
Repairing the Cracks 
in Windows 
An e.arly version of Windows 3.0’s 
long-awaited successor. 

43 � Reach Out and Link Someone 
LapLink’s latest version adds a new 
interface and works via a modem. 

48 AcerAnyWare 1l20NX, 
a nifty notebook 
loaded with 
useful features 

Norton 
Desktop 
for Windows, 
make Windows 
more useful with 
an integrated shell 

Adobe Illustrator 3.0 �
for the Next, �
all the Mac features, and more �

FrameMaker 3.0, the newest �
incarnation of a �
program for desktop publi.shing �

Frontier 1.0, �
finally , scripting for the Mac �

60 � WHAT’S NEW 
Printers, a new environment for 
Windows applications., and more. 
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122 � True Data 
A look at techniques for ensuring the authenticity of the data 
you send, receive, or store. 

135 � 64-bit Computing 
64-bit micros may be coming to desktops near you. 

147 � Classic Languages, Part 1: FORTRAN 
First in a series on language survivors. 

BYTE SOFTWARE RESOURCE SERIES 

153 � Windows 3.0 Applications 
The state of the market. 

STATE OF THE ART 

204 � THE OFFICE OF THE FUTURE 
Introduction 

207 � Visions of Tomorrow 
What will the office of the future 
be like? 

215 � Corporate Connections 
Wayne Rash Jr. describes 
how networks that span entire 
companies wiJI change the way 
you work in the•l990s. 

227 � Downsizing: Bane or Boon? 
Downsizing saves money, 
increases efficiency, and changes the role of MIS . 

233 � Is America Losing Its Edge? 
Some of the best and brightest scientists are leaving U .S. research labs. 

245 � Resource Guide: Office Automation Software 

oo.rEA PHOTOGRAPHY. PAUL 1ll!l I 



REVIEWS 

250 � SOLUTIONS FOCUS 
Gettin.g Groups on Schedule 
The BYTE Lab tests 16 group schedulers_ 

268 � CD-ROM Drives: 
How Good Is the Third Generation? 
WiJJ CD-ROM's promjse be fulfiJJed? 

279 � Quattro Pro 3.0 vs. 
Lotus 1-2-3 Release 2.3 
Two worthy GUI spreadsheets. 

285 � A Trio of 486SX Machines: 
Better Than 386 Systems? 
Price and performance don’t quite add up for these 486SX machines . 

117 ROUNDT ABLE 
293 New NetWare Versions, Options Broaden Appeal Computing’s New 

Dramatic improvements in connectivity and ease of installation. World Order 
Will market forces change 

297 Debuggers for Windows Shows Promise, Lacks Polish the PC vendor landscape? 
MuJtiScope’s latest debugger does Windows programs. 

390 PRINT QUEUE 
302 Build Multimedia Presentations with MacroMind’s MediaMaker Dreams of Artificial Reality 

MediaMaker sets the pace with captivating presentations. Recent books e;i;amine the 
mind-machine connection. 

307 Computers Go Video with NEC’s PC-VCR 
There’s more to this high-tech VCR than meets the eye . 392 STOPBIT 

How to Be a Hero 
310 REVIEWER’S NOTEBOOK Smart training practices 

Improvements in grammar checking, a book-size desktop, and more. produce smart users. 

10 EDITORIAL 
HANDS ON Thanks for the Memory 

OPINIONS 

89 USER’S COLUMN 
It’s All Digital 
by Jerry Poumel/e 
Jerry looks at multimedia 
products _ 

BUSINESS 
CONNECTION 
Your First LAN: 
Do It Yourself? 
by Wayne Rash Jr. 
Find out what it 
takes to install a 
LAN yourself. 

315 High-End Printing 
on a Low-End Budget 
Champagne output 

337 NETWORKS 
Networking 
with System 7 .0 

18 LETTERS 
More on bittersweet legacies 
and bubble sons. 

on a beer budget. by Tom nwmpson 

325 SOME ASSEMBLY 
REQUIRED 
Inherit the Win 341 

Sys1em 7_Q provide 
pccr-10-pcer capabilities. 

THE UNIX /bin 

383 
384 
386 

READER SERVICE 
Editorial Index by Company 
Alphabetical Index 10Adver1isers 
Index 10 Advertisers 

Taking advantage of the Gettying Up to Speed by Produe1 Category 
object-oriented attributes by David Fiedler Inquiry Reply Cards: after 384 

of PM and Windows. Tips on talking to modems 

329 UNDER THE HOOD 
Power Management 
How portables squeeze 

345 

with the getty daemon. 

BEYOND DOS 
Class Connkt 

PROGRAM LISTINGS 
From BIX: Call (800) 227-2983 
On di sk: Sec card afle r 368 

power from their batteries_ by Louis 1. Cwrona Jr. 
The Windows/C ++ mismatch. 

336 SOFIWARE CORNER 
Two Text Editors 347 MACINATIONS 
Free {or almost): two text Mac Realities 
editors, a patching utility, by Don Crabb 
and an application switcher. A new software concept, 

and tips for Mac happiness . 

349 ASK BYTE 
DAT casse11es, viruses , 
keycodes, and more. 

Ir.;. US &u lY.LtibM rru l!I S2'J 95 pot)OOt lfl 
t)5Sl(M 50 1ultw.i! V .S , $.J. .&CI P'l CaNKJ.l 

Sooord•diloo"°""ll"""’°"’"""""""-V’• "H.�rod "’J<Jol""’°’"""’""°"’’"""’ 
MoAi'2ob.'J ram.w 9l21 . Prirwd In 11’\o UMDd ol Pvlthml�t9’f’: Send USPS Rltm 

:J:i19. Bax SSl , lilgl\0:.""’11. NJ005:-0 

REGIONAL SECTION 
begins after page 88 
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INSIDE I11\ITE I �

BYTE Topic Index and Author Gulde 
This index helps yov find articles !hat contain information on each of the listed topics. (The topic list changes each month.) �

Combined with the table of contents (page 4) and the Editorial Index by Company (page 383), you can identify articles by type, �
subject. title, author. or product discussed. 

60,89 

345 �

�+H•fo’ 
268 �

COMMUNICATIONS �

60 �

i{•l@GIMll 
43 �

DESKTOP PUBLISHING 

54 �

297,336 

227 �

1muw1.n; 
122 �

60 �

FONT MANAGERS 

315 �

H.l.Ji.f.#1 
60,147 

60 �

285 �

".f.1§111¥1 
52 �

«aHll4W.U� 
204, 207 t 215, 227’ 233, 245 �

38 �

LOCAL-AREA NUWORKS �

60,105,250, 293,310,337 

14.t!IW•fii ’ 
56,60,302,336, 3�7 

MINIATURIZATION 

245 �

60,341 

14’!HIW,Jt.1 
60,89,297,302,307,390 

MULTIPLATFORM 

54 �

52 �

OBJECT-OR IENTED PROGRAMMING 

325,345 

’ OFFICE AUTOMATION 

204,207,215,227,233,245 

1 

OPERATING SYSTEMS 

293 �

D•l;jf.MH 
48,60,329 

�HU\9;1141 �
315 �

POWER MANAGEMENT 

329 �

Hfaih;tJ 
60 �

PROGRAMMING 

56,60,147,325 

REMOTE CONTROL 

250,310 

135 �

iiiflilil 
122 �

64-BIT COMPUTING 

135 �

ifaHH1i!Hfi 
279 �

Jj(.@foi 
215,245 

liiii%:.U•� 
56,337 

TELECOMMUNICATIONS 

341 �

60 �

IHN@i 
207,392 

IUMJi!Ui 
43 �

40,60,336,341 

307 �

307 �

mm.1.m11.1 
38, so, 60, 89, 153, �

297,325,345 �

IW-i@ldJt.mj 
40 �

f.:UiMH 
279 �

f.ii!!i[.];fj 
Alford. Roger c. 285 �
Andrews, David 60 �
Appleby, Doris 147 �
Barker, D. 25, 54 �

Crabb.Don 117,347 �
Cutrona, Louis J. Jr. 345 �
D)ouadl, Bonnie J . 392 �

Eglowstein, Howard 250 �
Fiedler, David 341 �
Glass, Brett 329 �
Grehan, Rick 250 �

Harvey, David A. 268 �
Jech, Alan 233 �

Kenley, Gregory G. 218 �
Kenner, Hugh 390 �
Langa, Fred 10, 43 �

Linderholm, Owen 117 �
Loeb, Larry 117 �

Lubeck. Jeffrey H. 315 �
Mashey, John R. 135 �

Miastkowski, Stan 38, 48 �
Nadeau, Michael 117 �

Nance. Barry 117,293,336 �
Pepper, Jon 279 �

Pournelle, Jerry 89, 117 �
Rash, Wayne Jr. 105, 117, 215 �

Reinhardt, Andy SO �
Ryan.Bob 227 �

Scnatzman, Bruce D. 315 �
Sheldon. Ken 117, 138 �

Smith , Ben 40, 336 �
Swartz, carol 60 �

Tazelaar, Jane Morrlll 204, 207 �
Thompson. Tom �

56,250,336,337 �
Udell. Jon 297 �

Van Gamp, David 325 �
Wayner, Peter 122 �

Yager, Tom �
52,250,302,307 �
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Student Leader �

T ri-CAD workstations are the hands›
down choice of the world’s leading 

CAD training schools and Universities. 
Schools such as the University ofTexas and 
the world’s largest CAD training center ›
The CAD Institute, insist on Tri-CAD quality. 

We designed the Tri-CAD family with 
one goal - to build the best CAD worksta›
tions available anywhere, at any price. 

Now, for a limited time, every Tri-CAD 
Workstation indudes FastCAD - the fastest 
CAD In the microcomputer world. 

Whether you’re looking for your first CAD 
package or adding a new workstation, 

will change your mind about CAD 
once and for all. Written in assembly lan›
guage, FastCAD is the undisputed speed 
champion. It zooms the fastest Pans the 
fastest And draws the fastest. Period. 

TR1-CAD �
WORKSTAT IONS �

TC4251 �
$4195 �
TC4331 �
$4395 �

With EISA BUS �
Add $500 �

UPGRADES: 

12"x17’ DIGITIZER $250 �
2MB HD CACHE CARD $395 �

RENDITTON ll/256V $695 �
21" FST COLOR DISPLAY $995 �

ADVANCED �
FEATIJRES INC,LUDE: �

� Intel Processor wifh 
Integrated BK Ciche &: 

Math Coprocessor 
� BMB of High 

� 6’.’K High Speed Static RAM1Cache 
� 21 OMB Fast Access•Hard Drive �
t 1.2MB 5.25-inch Floppy Drive �
� 1.44MB 3.5-inch Floppy Drive ›

�-16-Bit 5V_GA C11rd with 1MB RAM 
�• Non-Interfaced 

1024 x 768 FST Color Monitor �
� � Microsoft DOS 5.0�- . 

� Panacea CAD Display List Driver 
�Quality lOl•l<ey act!le Keyboa..P 
� Two_Serial Ports &One ParaUel P.ort 

� l2"xl 2• Digilizer’Wilh Cursor 
� FastCAD Design’,i!nd.DraJting 

Software - A S79S Value 

"Tri-Star ls king oUhe 
33MHz 486 Mountain." 

P�WEEK 
Analy,st’s Choice 
February 18M91 
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1.800.678-2799 �

707 West Geneva, Tempe, Arizona 85282 
Tech Support 1.800.688-TECH 

TeJephone 
Fax &>2.3.45-01’"1 0 �

Mondisy - Fr(day 6:00am-6:00prn P.ST �
S,aturday 8:00am-3:00pm PST �
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Graphiatl computing is the way tl1e world is going. 
The edilorials agree. The industry pundits agree. 

Even our competitors ads agree. 
The kind of computing Apple· Macintosh" personal 

computers first made popular back in 1984 is the way a 
computer should work. 

But witl1 ahead start of several years, a long history 
of innovation and c:m architecture optimized for graphical 
computing from tl1e very beginning, Macintosh remains 
tl1e definitive form of graphical computing. 

And now, with newMacintosh versionsof some of 
the most popular DOS programs, you cm1 have all tl1e 
benefits of aMacintosh witl1out sacrificing m1y of your 
investment in MS-DOS PCs,application ru1d data. 

Take Lotus 1-2-3 for Macintosh.Its awhole new kiJ1d 
of Lotus 1-2-3 created expres.sly for Macintosh.The editor 
of tl1e industry new-sletter Softletter calls it nothing short 
of ' adesign triumph'.' 

It has tl1e power you expect from the worlds most 
spreadsheet. Plus exciting new features like the 

flexibility to directly mru1ipulate data, text and graphics 
all in the sru11e file. And anew level ofcharting, graphing 
and drawing capability tl1ats unique to Macintosh. (And 
its fully compatible witl1 aJl otl1er versions of 1-2-3.) 

Or consider tl1e new WordPerfect for Macintosh. Its 
compact, easy-to-understand menus and streamlined 
dialog boxes give you easy access to all tl1e features you're 

to from the leading word proces.sor, along witl1 
some exciting new capabilities added just for Macintosh. 

For example, agraphics and drawing package is built 

for more infom1alion about l.o/us 1-2-3, c11ll 800-1'RAJJEUI: 6007. About call 800-837-POX2. About WordPerfccJ, call 

O fl'll .t/fw.,,,,,,_ b• .'ffil. rt.- "'''°"Ah:. ,li,ut11."'1•"'1 '11!./U.<tt>l•'.'""'lx>l • ..1 . Inc. /111a I JJ}1 Jfd:g/MJtn!J lr<•wl.iiilmpi! /'191/m..,,,.J111.,,...,.-.,/1mdm•''*'1 
, , f ',\ 'n ' l'fU•krnl lna-kmart rf I .rrn frQ-,m bic (/'tfJ u 11 rf'Jr:kr'nl m.ir.hwri (mt n'ftlrrn/ .tna..,,,.,utr(N'tr Tm IJK JitJ.t.tr.lN 'fdml {t1trr/nxha:I rtfer ('.llr(Un 



right into tl1e program. Which me:ms graphic images, 
charts and sidebars can be added and edited without 
ru1yreformatting hassles. 

Theres also tl1e powerful new FoxBASE+/Mac, 
which is up to IO Limes faster than most otl1er database 
packages. It takes full advantage of the graphic, intuitive 
Macintosh way of working, and allows Macintosh and 
DOS users to acces.s tl1e same data simultaneously. And 
it can read dBASE files, too. 

Theres even Novell etWare for Macintosh which 
connects Mac into ti1e most popular PC networking 
software in tl1e world today. It lets you take advantage of 
tl1e networking capabilities built into every Macintosh 
personal computer to integrate with virtuaUy any otl1er 
operating system: MS-DOS, Windows,OS/2 and even 
U IX and SNA environments. 

All these programs take advantage of the built-in 
Apple SuperDrive··disk drive to let you easily exchange 
information between your MS-DOS PCs mid Macintosh 
computers on astandard 3Yz" floppy disk. 

Like all Macintosh programs, tl1ey let you copy work 
you ve done from one and paste it into anotl1er, so their 
combined power is even greater 

For more information on all tl1ese programs, see 
tl1e phone numbers listed below. Or visit the autl1orized 
Apple reseller nearest you. 

You'll discover tl1at Macintosh may be tl1e most pow­
erful 1 flexjbJe,affordable DOS computer you '­
C<'lll buy today. The computer witl1 tl1e power •• 
you really want.The power to be your besr 

800-526-7820. About NetWare, call 800-Nb7WAR.B. for the name ofthe authorized Apple reseller nearyou, call 800-538-9696, e.w.825. 
fud'H.'i1: • antlFm.IH.\f." •f.i li'll. arrrr;µikrnl lr-...'"'1-1oh k ,llWKJ:i oa 

rl'ir AJIJ.,_•M/'/l'Cr/iall»rd ST7'" ' itj(J'"IIJ,.lbr fT1/10.11lr1 r1tJr 1r t r> nPT1t.11til"). f ii;il'l'T dxtf1..llohn ¥PA.I""" flrT.'('·'ht'° t\l."('T'!. l1'o••·I irrucm.dnl .,,...,....!;{ ' ''""'r"""'l'irTVlltfJf•...,-h-> 
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EDITORIAL �

THANKS FOR THE MEMORY �

W
hat a feeling . I’d installed V Communica›
tions’ Memory Commander software and 
gone through its optimizing process. I’d 
then run CHKDSK and was seeing some ›
thing I had never seen before: 792,636 bytes 

free . Wow! 
OK, maybe I need to get out more. (I can almost hear 

the Mac and Unix folks chuckling in the background.) 
But still , a lot of us live with 

A once-obscure element DOS, and we all too often 
struggle to jam just one more 

of DOS-memory driver or TSR program into 
that 640-k ilobyte closet- ormanagement- moves struggle to achieve a larger, 
more useful DOS box fromInto the mainstream 
within Windows. After has›
sles li ke that , suddenly find›

ing almost 800 KB ofconventional " low" memory free 
for DOS feels like finally being able to take off loo›
tight shoes. (Yes , there’s a catch to Memory Com›
mander ’s amazing numbers. I’ll get to that later .) 

Memory Commander is one of a slew of new or up›
dated DOS memory trlanagers that got a new lease on 
life when DOS 5.0 moved the once-obscure realm of 
DOS memory management into the mainstream. Out of 
the box, DOS 5.0’s abil ity to load itself into high mem›
ory can give you in excess of600 KB available. 

Of course , the idea of loading software high (into un›
used regions of memory between 640 KB and I mega›
byte) isn’t new. Many products that predate DOS 5 .0 let 
you do this. (Quarterdeck’s QEMM-386 and Quali›
tas ’ s 386Max are the two top dogs in the field.) 

And although there still can be an element of black 
magic in configuring these products and in wringing 
out the Jasl iota of performance, many machines can be 
up and running acceptably well in minutes . For exam›
ple , I fi nished a plain-vanilla installation ofQEMM on 
my newest home machine- a DOS 5 .0-equipped 486›
in about LO minutes. 

As a quick experiment, I also tried plain-vanil la in›
slallations of DOS 5.0’s extended and expanded mem›
ory managers (HlMEM and EMM386, respectively) 
and Memory Commander. I ran each as they came out 
of the box, accepting whatever defaults were offered or 
built in . Thus , the numbers in the table represent the 
baseline performance. not the best case. Still , the re›
su lts were inleresting. 

Clearly, you can’t go far wrong with any of these 
products: All offer more- or much more-breathing 
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room than you could get under old versions of DOS. 
The catch with Memory Commander is that the 792 

KB is available only to the simplest programs- those 
that require on ly one page of text memory. More com›
plex programs (i.e., those using grnphics , especially 
high-resolution graphics) yield much smaller work›
spaces. But even that is more than you get with DOS 
5.0 ’s own memory management tools. 

QEMM , Memory Commander, and the rest of the 
new crop of memory managers offer other benefits, 
too. For example, all are much easier to optimize than 
DOS 5 .O; many let you map slow ROMs into fast RAM 
for a noticeable performance boost; some automati ›
cally convert RAM from extended to expanded and 
back again on demand, on the fly (so you never have to 
be concerned with how much of what type of memory 
your software might require); and most arc much 

CHKDSK MEMORY AVAILABLE 

oos s.o DOSS.O DOSS.O 
t EMM386 +QEMM + Mcm. 
tKIMEM Cmndr. 

Plain DOS 614KB 636KB 792KB 
DOS Window In Window.; 3.0 607 KB 619K8 619 K8 

DOS w.ndcrN In Desqview 424KB 573 KB 465KB 

faster-up to 70 percent-than EMM386 in manipulat ›
ing expanded memory. 

It all boils down to increased usability , especially in 
task-switching or mullitasking environments like DOS›
Shell, Windows, or Desqview. Your programs run bet›
ter-often faster. Swapping is reduced. And large pro›
grams may now work where before they’d simply abort 
for lack of space. 

As J write this, new memory managers are showing 
up almost daily here at BYTE. We’ll be taking a look at 
many of them in the near future . We’ ll put them head›
to-head and tell you the results. 

But if you need space, don’t wait: Any memory man›
agement software is better than no memory manage›
ment software; and almost all software is better than 
the re latively primitive tools supplied with DOS 5.0 . 

Here, at least , is one area where you almost can’t 
lose. 

- Fred Langa 
Ediwr in Chwf 

(BIX name ''flanga ") 



(from Borland) �

I 0 I L l II D 

Borland's new ObjectVision" lets you create Windows applica· 
lions that directly access dBASE files. Now it's easy to get the 
graphical Windows environment you want and access lo your 
dBASE files. And developing ObjectVision applications is fast 
because there is 110 progra mmi11g required. 

ObjectVision transparently connects to all of your cor­
porate data including Btrieve and ASCll files. as 
well as to other Windows applications via DOE. You can even 
access Paradox and dBASE fi les in the same multiuser environ· 
ment making it the ideal Windows front end for all your data. 

ObjectVision. �
The power of visual programming. �

Creating an attractive fom1s us.er interface is easy using 
ObjectVision's visual programming. You simply draw the ele­
ments of your application on the screen using ObjectVision's 
WYSIWYG graphical tool. Add d1e program's underlying 
logic by drawing intuitive decision trees. Then, as simple as 
a mouse click, create dala links to connect the fields in your 

application witl1 the fields in your database. It's that simple. 
And Lhal powerful. 

All of Object\li ion's applications are developed incre­
mentally, like a spreadsheet So when you add new logic, or 
modify an object, you see re ults i11sta11tly. TI1ere's no waiting 
through an cdil/compilc/test cycle. 

No extra royalty fees with �
ObjectVision Runtime! �

For a one-Lime price of$495 youcan take advantage of 
ObjectVision Runtime (sold separately). Runtime alJows you 
lo develop and distribute ObjectVision Windows applications 
lo an unlimited number of users. AU without extra royalties! 

dOFFER! 
Now. for a limited time.. you can buy ObjectVision for ONLY 
S99!Jj (a tremendous savings off the $495 list). And it comes 
with our standard money·back guarantee. You risk 
nothing. See your dealer or call 1·800·331·0877 today. 

BORLAND 
Software Craftsmanship 

I CODE: MV48 I 
Circle 46 on Inquiry Card (RESELLERS: 47) . 
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THE NEW COMPAQ DESKPRO 486/SOL.�
Seems we've been here before. Once again, demanding networks. II has Intel's fastest, 
the most powerrul PC you can buy-in fact, most powerful microprocessor-the 50-MHz 
the most powerful in existence- comes 486 (more than 50% faster than the 33-MHz 
from Compaq. 486). Asecond-level cache so big (256 Kbytes) 

The new COMPAQ DESKPRO 486/SOL that 99%of the lime, the data you need will 
Personal Computer has everything for the most be instantly accessible. Amore·than-generous 
voracious power users, and for intensely 8megabytes standard RAM.Superfast 12-ms 

ftxed disk drives for superfast access to stored 
data. Advanced VGA graphics.Plus afull com­
plement of E ISA 32-bit bus master expansion 
slots. It's COMPAQ FLEX Architecture at its 
finest, providing the speed and performance 
that power users crave. 

Who's it for? Designers and engineers 
longing to stretch CAD/CAE to its limits. 
Software developers who want compilat ion 



But doing something Lhi new and excit­
ing isn t new to us. Compaq has ahistory of 
building the top·performing PCs in their class. 
With the highest standards of rel iability (to 
save youmoney) and compatibility (to save 
youheadaches). And outstanding support. 

The Compaq Customer Support 
Center at I- 00-345-1518 puts you in touch 
with Compaq technical experts who can 

without limitation. Scientists who seek 
accelerated analysis. Anyone who wants 
lo push Windows wide open and watch 
graphics-based applications fly. 

What's good for one power user is also 
ideal for agroup. Exceptional processing 
speed, expandability, and practically limitless 
storage (more than 20 GB) make ii an extraor­
dinary network server and multiuser host. 

complement your dealer's know-how. 
For details and the location of your 

nearest Authorized COMPAQ Computer 
Dealer, call 1·800-231 -0900, Operator 164. 
In Canada, 1-800-263-5868, Operator 164. 

ramPAa �
It simpl)' works belier. 

I 
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both worlds... 
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The IEF™can help you deve �
unprecedented quality, proc �

"The IEF is a superior tool for implement­
ing informati on Engineering because it 
integrates the entire process from planning 
through code generation. We're deploying 
the IEF throughout the corporation." 
David V. Evans 
Vice President 
Director, Information Systems 
J.C. Penney 

_J 

"The strengths of the IEF are clear-cut. 
One obvious quality advantage is thal 
application changes are made to diagrams, 
not code. This ensures ongoing integrity 
- the specification always matches the 
executing system." 
Paul R. Hessinger 
Chier Technology Officer 
Computer Task Group 

"We are using the IEF to develop a new 
generation of manufacturing systems 
replacing over 300 existing systems. We 
estimate t11at IEF will increase our produc­
tivity by between 2-to-1 and 3-to-1 tor 
new systems development.." 
Wal Budzynski 
Head ol Operations, Systems/Computing 
Rolls-Royce 

''Our On-line Banking system has been in 
production for more than 12 months­
500,000 transactions a day-without a 
single code fai lure. And we had very Jew 
enhancements to do. Our users got what 
they needed the first time out." 
Mark Quinlan 
Senior Programmer/Analyst 
Huntington National Bank 

11 i’J . , � �1 .\�-’,,• 
\"'

' __'.. ' .· \ I • 

"I've seen other CASEtools fail , so I raised 
the bar high when we evaluated the IEF. II 
passed wi th flying colors. I could not be 
happier wi th my decision to adopt the 
IEF company-wide." 
John F. Mott 
President 
AMR Travel Services 

"The IEF offers dramatic improvements in 
productivity, yet it's easy to learn_ One 
example: Wetra ined 23 developers, 
Including 18 new hires,and then completed 
a large order processing systern-300 
transactions-all in on ly20 months." 
Venkal (Vinnie) Tlruviluamala 
Director, CPC/CPPC Information Syslems 
SONY Corporalion 

"To meet the dramatically reduced time­
to-market requirements for our products, 
we need high-quality systems that can be 
cllanged fast. That's why we've chosen 
the IEF as the CASE solution for our entire 
organization." 
John Pajak 
Executive Vice President 
Mass Mutual Lile Insurance 

"Our users were extremely pleased when 
we finished our first project-a 60-trans­
action system-in one-half the budgeted 
time. We had lried interlaced CASE tools 
wilhout success. IEF integration makes 
the difference." 
Giorgio Soranl 
Division Head - MIS 
Lubrizol 

"Our first IEF system was completed 
faster, and with fewer errors, than any 
system I've ever seen. 11 I llad to go back 
to the old ways, I'd find another 
job...outside the DP world. It means that 
much to me." 
Mogens Sorensen 
Chief Consultant 
Nykredlt (Denmark) 



)p information systems with �
1ctivity and maintainability. �

The success of Texas Instruments 
CASE product is proven-in the field. 
Major companies have used Tl’s 
CASE product, rhe Informat ion 
Engineering Facilicyrn (IEP1’1), for 
everything from rebuilding aging 
high-maintenance-cost systems to 
development o( new enterpri e›
wide srrat gic systems. 

Study shows %ero code defects. 

The quality of IEF-developed 
systems is remarkable. ln recent 
CASE research by The Ganner 
Group, application developers 
were asked to report the number 
of abends they had experienced. 
(An "abend" i a system fai lure 
or "lock-up" caused by code 
defects.) IEF developers reported 
zero defec[S-not one abend had 
occurred in IEF-generated code. 

Maintenance productivity 
gains of up to 10-to-1. 

In chi same rudy, developers 
were asked co compare IEF 
maintenance productivity with 
their former methods. Of chose 
responding, more than 80 percem 
had experienced gains of from 2-w-1 
to 10-to; J. (See chart .) 

Specifications always match 
the executing application. 

With rhe JEF, applicarion 
changes are made to diagrams, 
not code. So, for the life of your 
system, specificarions will always 
match the executing application. 
The Ganner Group research 
hawed rhar all IEF users who 
reported making application 
change made all change at the 
diagram level. 

IEF Maintenance Productivity �
Compared to Traditional Techniques. �

2-to-1 
tQ 

10.to-1 
Gains 

�
Less Same More �

Productivi ty Prodtictivlty Productivity �

Mainframe applications can be 
developed and tested on a PC. 

With our new 05/2 toolset, you 
can develop mainframe applica›
rions, from analy i through 
automatic code generation, on 
your PC. Then, using rhe IEF’ • 
TP monitor imulator and the 
diagram-level testing fearnre, you 
can also tesr rhese mainframe 
applications without ever leaving 
the PC. 

environmental 
independence coming soon›
develop on PC, generate for 
DEC/VMS, TANDEM, UNIX. 

The IEF ha generated applica›
tions for IBM mainframe environ›
ments (MVS/DB2 under T 0, 
IMS/DC, and ClCS) since early 
1988. Soon you ’II be able o 
develop sy rems in OS/2 and then 
auromatically generate for other 
platforms. DECNMS, TANDEM 
and UNIX arc chcduled for 
avai lability in 199 1. More will 

fOllow . We are committed to 

increased environmental indepen›
dence in upporc of the Open 
Systems concept. 

We are committed to standards. 
lEF cools and l EF-gencraccd co •le 
will comply with •ran lards as 
they emerge. We will adhere t 

CUA smndarJ •and ro the prin›
ciple of IBM’s AD/ yclt: and 
DEC’s OHESIO -and we will 
support Opcn ystt:ms cnviron›
nP nc centering around U IX. In 
any environment, the OBOL, C 
and QL we g ’ncr.1Cc adhere closely 
to AN I swndard s. ur prt:st:nCl! 
on standards commirwcs help - u • 
keep abreast of A SI and l 0 
development • affecting the 
CASE w rid. 

Full-service support. 

Of course, our rechnical suppon, 
consultancy, training courses, 
sarellite seminars, and other infor›
mational assiscance will continue 
apace. We also offer re-engineering 
and template services. Th is full›
service supporr will remain an 
integral part of the IEF producr. 

For more information �
call 800-527-3500 or �
214-5754404. �
Or write Texas Instruments, �
6550 Chase Oaks Blvd., �
Plano, Texas 75023. �

INSTRUMENTS 
' 1991 Tl 
lnlorrnallcn Eng1nQQHng Foc lll!y Md IEF a re ol Tc�as ln.s1iumon1&. Omnr pt!l<IYCI 11s1ea are tM 1raaoma rKs 01 1no eompen1os 1nd1cn1ed 66HJ6 



LETTERS �
Lonely Geniuses 

I was very moved by Hugh Kenner s 
poignant and bittersweet story of the 

mathematicians G. H. Hardy and Ra­
manujan (Print Queue, June)_ What 
makes the story so appealing is that it 
mattered little that Hardy was the deduc­
tive genius from England and Ramanu­
jan wa. the intuitive genius from India. 
Their common interest transcended all 
other detractions. 

I cannot help but compare the occult 
genius of Ramanujan and the more social 
genius of John Keats , the [nineteenth­
century] English li!erary giant . Both were dying oftuber­
culosi in England and wanted to go south to shed their 
affliction . Both were at the peak of their own special ge­
nius when they died: Keats at 25 and Ramanujan in his 
early thirties. 

We know Keats's thoughts when he wns dying 
through "Ode to a Nightingale." He is talking to a sing­
ing bird outside his window: "O for a beaker of the 
warm South,/ full of the true , the blushful Hippocrene,/ 
With beaded bubbles winking at the brim.I and purple­
stained mou1h;/ That I might drink, and leave the world 
unseen.I And with thee fade aw.iy into the forest dim ." 
A beautiful legacy. 

But what of Ramanujan? His life seems to have ended 
with a comma. I'm sure that his mind was racing with 
those things he loved most, but , unlike Keats, there was 
no one there who understood them. A lonely business 
indeed . 

Frank D. McLaughlin 
El Segundo. CA 

Trumped ACE 

T.he first Microbytcs item of the June issue ("Will 
ACE Become King of the Workstations? " ) involves a 

fanta y world. 
The best description I've heard of the Advanced 

Computing Environment (ACE) consortium (especially 
the dominant three players: DEC, Compaq, and Micro­
soft) was a reference to an old German saying about "an 
egg-laying, woolen, milk cow." The output of this 
group effort will probably be an egg with hair-and as 
sterile as a mule. 

DEC has the most to gain from Lhis scam. However, 
u er. may come to realize that DEC se.:ms unable to 
stand on its own feet and give the industry any direction 

WE WANT TO HEAR FROM YOU. Please doublt-space your 
teller 011 one side oflht! page and include your 11an1t and address. 
uuers rwo pages i11 le11g1h or under have a bemr chance ofbel11g 
published 111rlieir11m/re1y. Address correspm1de11ce to uuers Edi­
tor, BYTE, 011e Phoe11ix Mill Lane, Peterborough , NH 03458. You 
can also send lellers 1·ia BlXmai/ clo "editors. " 

Yo11r Leiter will be read. b11t bcca11se ofthe large l'Olume ofmail 
we we cannot guaranree publicarion. We also resen't the 
right 10 edit lt1ttrs. Ir rakes abou1 four monrlis from the rime we 
receii'e a leuer rmtil we p11blish it. 

QUEUE 

APassage from India 
'--'- · •••4N.-. ..__ ••-.i . ..... _ 

(something expected from the second­
largest computer firm), preferring in­
stead to hide its intentions and lack of 
strategic direction in consortia such as 
Open Systems Foundation and ACE and 
in a confusing plethora of incompa1jble 
products. 

What does ACE give us as a " stan­
dard" ? Two operating systems . Two 
hardware architectures. A dissenting 
group that prefers yet a third operating 
system. Twenty-one companies to add to 
the confusion . Grandiose promises. Of­
fers of " near-compatibility" (user - will 
love hearing , "Well, it'll almost run on 

your system"). Sorry, ACE, I'll trump your dark card 
with a much more sunny one- one that has a clear picture 
of its market and users . 

John Neubert 
Director, Academic Compuri11g 

Drew University 
Madiso11, NJ 

Bubble Sort Postscripts 

I wish to express my appreciation for " A Fast, Easy 
Sort" (April). I adapted Richard Box and Stephen 

Lacey's True BASIC routines for bubble sort and Comb­
sort to QuickBasic on my Gateway 386/20 under DOS 
4.1 . My test data input consists of an array of 500 nu ­
meric elemems in descending sequence from 9999 to 
9500. Sorting places them in ascending order. The bub­
ble sort required over 18 seconds to execute , whereas the 
Combsort required less than I second_ 

I commend you for providing an article that offers an 
excellent method for programmers who need a fast sort­
ing capability. 

George A. Pohl 
Oneida, NY 

I was very impressed with "A Fast, Easy Sort" by Box 
and Lacey. Their Combsort algorithm (C-codc li sting 

I) is improved when the iterations for which the gap is 
greater than I are separated from the iterations in which 
the gap is I_ This lets you remove some unnecessary 
tests and operations from each set of iterations. 

For the iterations in which the gap is greater than I, 
the test for a gap ofO and the test for whether or not ex­
changes have occurred are removed . The final itera­
tions , in which the gap is I, are a conventional bubble 
sort. In the bubble sort. tests for a gap of9 or 10 are re­
moved. Also, the division of the gap by the shrink factor , 
testing the gap for 0, and resetting it to 1 are removed . 

The precedjng modifications reduce the sorting time 
for an integer array by about 20 percent and for a float 
array by about 5 percent. The modified Combsort is 
comparable in speed to the shell sort wi1h a shrink factor 
of I . 7 . The shell sort is slower for an integer array but 
faster for a float array. 

It was interesting to learn that as the simple insertion 
sort can be modified to produce the shell sort, so Lhe 
bubble sort can be modified to form the Combsort. 
However, in view of the superior performance of the 
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DifVELOPMENT 
I 0 0 L 

Visual Basic insyires experts�
to use strong language. �

"Visual Basic surpasses all other tools ...Visual Basic is strikingly fast, and the applications 
it creates are equally responsive." - Peter Coffee, PC JM!ek Labs 

May 20, 1991 

"It’s the best way we know to create applications for Wmdows . . . [Visual Basic] introduces a 
wholly new, effective style of programming that yields extremely fast development 
cycles . . .Visual Basic produces quick, small executables ... an extraordinarily powerful and 
flexible tool." - J.D. Hildebrand, Computer Language 

JuTy 1991 

"Visual Basic is a superb environment for developing full-blown Wmdows applications:’ 
- Joel Shore, Computer Reseller News 

June io, 199i 

"Visual Basic will succeed as few products ever have ... An incredible power tool for exist›
ing programmers of any level:’ - Steve Gibson, InfoWorld 

May 27, 1991 

". . . the perfect user programming environment for the 1990s:’ - Stewart Alsop, InfoWorld 
May 27, 1991 

------------------ PR 0 GRAMME R'S CH 0 ICE ­

Key Features 
� Fast, full-featured program ming � Pasle•li nk and programmable 

language. Dynamic Data Exchange (DOE). 
� Create .EXE files wilh no royalty or nm• � Support for Dynamic Link Libraries 

Lime fee. <DLLs). 
� Visual tools for click-and-drag � Online, context-sensitive Help. 

development of applications. � Detailed online tutorial. 
� Sophisticated Windows-based applica• � Sample code and full-featured exam• 

tions can include all standard Windows pie applications. 
controls. multiple windows, dialogs, � Incorporate bitmap graphics. meta›
custom menus, dr.1g-and-drop, and pro• files, and icons. 
grammatic graphics. � Sophisticated debuggi ng tools. 

At the 1991 Spring 
Comdex/Windows World, 
the editors of BYTE 
judged Visual Basic the 
"Best ofShow."In theJuly 

WINNER 1991 issue ofBYTE, Edi· 
tor·in-chief Fred Langa called Visual 
Basic "a milestone product." 

Miclosoft �



LETTERS-
Quicksort, I think it is worth the effort to learn and 
understand the Quicksort algorithm. 

D. A. Hutchinson 
Crcmbrook, BC, Canada 

T he bubble sort presented in "A Fast, Easy Sort" 
does work and is especially easy and quick to do. But 

there are some other rather simple and effective things 
that one can do to make even the bubble sort go faster . 

First , you might alternate the direction of sort. Ifyou 
sort in one direction , either up or down, you know that 
the largest or sma !lest "item" is at the end. So if you 
then son the other way, you know that the smallest or 
largest item is at the other end. Ah, you have no turtles 
using this modification! Suddenly you know that in your 
list of N items, no more than N-1 times through will 
have the I isl sorted. That all by it.self does not eem to 
help, but there is another feature of this bidirectional 
work that does help. 

Notice that , each time, you do know that you have 
placed the "mostest"" item at the end. You do not have to 
compare all the way to the end any more. In fact , you 
are guaranteed that you do nm have to start back at the 
end but can start back one item in from your last com›
parison, and you can stop one item from the last compari ›
son at the other end. This means that you have only 
(N- l) + (N-2) + (N-3) + ... + N/2 comparison , 
maximum, to make. So it is possible to make fewer 
comparisons in the slightly modified bubble sort. 

Jack A 1 len Horrigan 
Denver, CO 

GUis Continued 

I found your June Roundtable ("Who Needs GUis?") 
intere ting. I think that the ideas pointed out by Jon 

Udell in his closing comments should be more strongly 
emphasized . 

There are some applications for which a command›
line interface is the most appropriate tool (his example of 
del*.obj is a good one) . However , a GUI is more ap›
propriate for other tasks , particularly where the user is 
not familiar with the operation or has to remember a 
complex series of keystrokes. To me, the interface pro›
vided by SFGetFile and SFPutFile on the Macintosh 
arc among the greatest boons to my productivity. I can 
name fi les with long, descriptive names (including the 
date), and I generally have to type out a filename only 
once-when I save it the first time. I can also u. e long, 
descriptive filenames in Unix or VMS CL!s, but then I 
have to remember the blasted things when I need to ac›
cess the files later. 

My conclusion is that users should be able to dynami›
cally choose between the GUI and the CLI , depending on 
the task at hand and their particular mood . 

Bruce E. Wilson 
Kingsport, TN 

D on Crabb made a very important point in the June �
Roundtable . If you already have learned und mas›�

tered a CLI, what is the point of going to a GUI? �
I like a GUI in ome applications , like de ktop pub›�

lishing, but I don’t need one to interface with the operat›�
ing system. Another important point is compatibility. I �
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am a shareware author. My program are written so they 
are usable by as broad a range of users as possible. I not 
onl y write for the CLI, I also include a version in each 
package that will run on MS-DOS machines that are not 
fully IBM compatible. 

I appreciate BYTE’s commitment to pulling Lhings in 
the proper perspective. Even though GUls have their 
place, it is not necessary to go entirely to the Mac envi›
ronment where there is no CLI. 

Robert LaFara 
/11dia11apolis, IN 

Y our June Roundtable was extraordinarily limited in 
scope-the participants seem to accept that com›

puters are really good only for word processing! A com›
puter interface, as its name implies, is the channel 
through which human and machine c"ommunicate. 
When the subject under joint discussion is of low com›
plexity (e.g., the stream of text in a word processor), 
the interface does not necessarily have to be sophisti›
cated-there’s not that much to talk about. But when 
dealing with more complicated subjects, the idea of work›
ing through a Teletype becomes ridiculous. 

Consider, for example, a computer controlling a 
chemical plant. The user interface is normally a whole 
control room ful I of special displays and controls : 
screens . maps , panels , sliders, knobs, lights, alarms, and 
so on. No one would suggest that it would be more effi›
cient to replace the control room with a Teletype, or even 
a battery of Teletypes. Similarly, controlling a flight 
simulator with a keyboard is a very poor substitute for 
regular flight controls-witness the huge sums of 
money spent on sophisticated flight-simulation gear. 

Whether or not to use a Teletype interface on a word 
processor seems a matter of personal preference, as the 
conferees seemed to agree. But as the complexity of the 
task increases, it soon becomes a quite impractical 
approach . 

Duncan M. Bullin 
Tulsa, OK 

Joseph J. Lazzaro expresses fear that he and others 
with visual problems may lose access to computers a • 

a result of GUI development (Stop Bit , June). This is a 
real problem that needs action, but I hope that we can 
find better responses than the ones he suggests. 

Lazarro wants GUI developers to support the speech 
synthesizers needed by blind users . I recommend that we 
take a fresh look at the forest, rather than just this one 
tree. 

In preparing to have a program communicate with 
users, a dialogue must be developed (i .e . , what the pro›
gram and the user may say to each other). Also, a CLI , 
GUI, or other interface must be provided (i.e., how they 
say it). Clarity, economy , and safety are all important. 

A well-developed dialogue will be prepared to lead 
me at a detailed level through a task if I haven’t done it 
for six months, to economize when I do it 20 Limes in 
one day , and to let me easily switch between these 
modes. It also will demand confirmation on dangerous 
commands but not on safe commands (and let me over›
ride defaults on classification of semi-safe commands). 
With a GUT it is easy to pre •ent both a primary me sage 
(important) and secondary messages (of possible inter›
est) . This extra flexibility can inspire a GUI developer 



In October 1989, �
Cyrix defivered the �
world’s best math �

coprocessor. �

Now it appears �
we’ve also made al I �

coprocessors �
more affordable. �
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Intel Slashes Prices of 
Math Coprocessors 
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LETTERS�-
to optimize the dialogue. 

I suggest that there be a new dialogue interface, one 
that can be standardized. with programs concerned only 
with what to say at this interface. Then support for stan­
dard GUls and support for those who cannot read a dis­
play and/or cannot use a mouse or keyboard could all 
meet at the dialogue interface. 

Dave Ketchum 
Owego, NY 

Thanks for the Memory 

T he "Chips in the Old Block" text box (June, page 
156) began with this statement: "In 1966, the Olds­

mobile Toronado was the first American car to have 
front-wheel drive." This shows how youthful your writ­
ers and staff really are! The Auburn and Cord both had 
front-wheel drive about 1930. 

Dr. Sidney V. Soanes 
Toronto, Ontario, Canada 

DR DOS Compatibility 

L ike Jerry Pournelle {"DOS Decisions," June), I 
currently use the combination of DR DOS with the 

Quarterdeck QEMM memory manager- not to use 
Desqview, but because the commands provided by DR 
DOS to load TSR programs into high memory simply 
didn't work. I have tried the combination of relocation of 
the DOS kernel (DR DOS HIDOS.SYS) plus relocation 
ofTSRs (QEMM + LOADHI) on three systems: a Tou­
che 486 with AMI motherboard and BIOS, a 386SX 
clone built around a Chicony mot.herboard with a Phoenix 
BIOS and Intel chip set , and a Hewlett-Packard QS 16S 
386SX with a Phoenix BIOS (extended by HP) and a 
Chips & Technologies chip set. 

The combination worked smoothly on the first two 
systems. The third system rebooted so frequently as to be 
useless. Thus, my desire for easy use of large amounts 
of disk memory (large partitions) and system RAM was 
restricted by some aspect of the proprietary extended 
BIOS or hardware of the HP system . 

I await further discussions of compatibility of DR 
DOS wirh specific hardware/software items. Even with 
the above caveats, I have more free RAM with DR DOS 
than with any enhanced version of MS-DOS . 

Michael E. May 
Vanderbilt University 

Nashville, TN 

u.s.s.R. Insight 

F ollowing your cover story on computing in the Sovi­
et Union ("Computing in the U.S .S.R.," April), I 

thought I would share this information . 
I was invited by the Ministry of Health of the Soviet 

Union to demonstrate dental computer imaging in Mos­
cow last March . I shipped an AST 386ST/16 computer 
with laser disc storage, Sony ROB monitor, keyboard , 
graphics board, Sharp thermal printer, and TV camera 
with light source to the Central Research Institute of Sto­
matology, where lectures and demonstrations were 10 be 
conducted. On entering the country, the equipment was 
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impounded by customs for one day, until proper 
papers were that the would 
not be sold in the Soviet Union. AJI the equipment ar­
rived undamaged. The dentists at the institute were quite 
impressed by the equipment, as it had never been seen 
in the Soviet Union before. 

Following the presentation, I was invited to the apart­
ment of a man who was said to have advanced computer 
equipment . As I suspected, it was an XT compatible 
with two disk drives, a Phillps monitor, and an Epson 
LQ-500 printer. Quite a bit of pirated western software 
was presen1. 

As another note , several BBSes are operating, al­
though sporadically, in the Soviet Union. Additional in­
formation is available through CompuServe, in the for­
eign language forum. 

Dr. Tom Frymark 
Woodstock, IL 

A 1111mber nfSoviets are perso11ally present on BIX, as 
well.- Fred Langa 

IDE Drive Cautions 

A nswering David Dunthorn's letter, Roger C. Al­
ford (Letters, June) says that the inabiliry 10 do low­

lcvel formatting on Intelligent Drive Electronics (IDE) 
disks doesn't matter because " the primary cause of unre­
liable sector reads ... is not the weakening of the mag· 
netic sector ID information, but rather the misalignment 
of the drive read/write heads to the sector data . That is, 
the heads move slightly off the dead center of the track. 
... Since the only functional purpose for a low-level 
format is to establish the sector interleave ... vendors per­
form this operation at the factory , and it should never 
need to be done again." 

But one of the reasons for doing low-level formalting 
on a disk is precisely that the heads move slightly off the 
dead center of the track and so become misaligned with 
the drive read/write heads. The trick is to do it before the 
heads move so far as to be unable to read the data at all. 
Gibson Research makes a living with Spin Write doing 
just that. So I remain, like Mr. Dunthom, worried 
about IDE disks. 

Richard N. Wisan 
011eo11ta, NY 

I n your June Letters section on the pros and cons of 
IDE drives, it was stated that low-level formauing of 

IDE drives should not be necessary. Jn a perfect world 
this would be correct. Working at Kean College in the 
computer lab, l see a lot of disk drive that have been 
trashed by viruses. 

After the partition table has been destroyed by a 
virus, a regular high-level formal either will not work at 
all or will work on only part of the disk, the part with a 
valid DOS partition code. The FDISK utility will not de­
lete some partitions that arc marked non-DOS; it seems 
to think they belong to a different operating system. The 
only way to fix the problem (for most people) is to per­
form a low-level format on the disk and then reformat 
(i .e .. do a high-level format) . 

Mike Keelan 
Eliwberh, NJ 
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Presenting H1’.dlywood•.ltl; where �
your idea can become a star. �

Some 
presentation 
packages don’! 
tak your idea 
very far. And 
ev n if the 

......._._.do, han 
arc pretty good it won’ t be exactly 
whcr you want to go. 

PRESENTATIONS �
MADE SJMPLE. �

But now there’s 
A whole different kind of pre. cn›
tation tool that makes it easy for 
anybody lo create complete pre›
sentations with real star cpiality. 
The steps arc quick, simple- even 

fun. First, HollywooJ has an 
integral ’d outlin •r tu h ’ lp 
you organize yo ur thouglit.s. 
Next, you cl ’I a 
look from a 
variety of 
ex iting 
template • 
deigned b 
profe ional 
graphic arti ts. 
Then I loll wood 
give you a n over›
view feature and let. you 
view and edit your entire presen ›
tation as a whole not just page by 
page, so even sweeping change• 
aren’t a big deal. And finally, you 

ca n produce your award-winning 
output in any combination of 
slides, overheads or hard copy. Or 
for some real show hiz, present it 
in a lively screen-show format. �

Hollywood runs in the �
Windows"’ 3.0 environment 

and gives you a support›
ing cast of fully •c:alablc 

fonts, cl namic special 
- els, a comprehen ive 

pellcheckcrand mor .And 
because its compatible 

witJ1 most popular 
graphfr:s and spread›
sheet sofLware, 
importing a nd chang›
ing data is easy, too. 

Take the fi rst step. Try Hollywood 
and give your ideas the big break 
tJ1cy deserve. 

--... -.--------__. ----›
....-_..- - I ›
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LETI’ERS�-
Future Chips 

I have recently encountered a PC program called SDS 
that does everything David Vannier hopes to achieve 

and more (" A Talk with Intel," April). It i a free-form 
rext organizer with flexible subject indexing, a conven­
tional keyword search capability, and a calendar. It ex­
tends Personal Information Manager technology by inte­
grating the work of individuals with the objectives of 
the organization for improved communication and coordi­
nation of efforts. SOS calls its method Personal and Or­
ganizational Integrated Management Support (POIMS) 
technology. 

The most fascinating thing about POIMS is how it 
connects time, the management process, and people , plus 
documents, other computer programs, files and busi­
ness systems, into a single, generic environment. 

In light of this. I am curious about the new wonders 
Mr . Vannier is designing into Intel's chip of the future . 
Please keep us posted . 

Millie Buck 
San Francisco, CA 

Radiating Floppy Disks 

I n his March letter, T. 0. Cradduck reports that a 
standard diagnostic x-ray machine had no effect on 

floppy disks even with radiation levels 100 or more 
times higher than airport inspection machines are likely 
to produce. 

This is perfectly correct as far it goes, but, unfortu ­
nately , airport x-ray inspection machines are not physi­
cally bui lc the same as diagnostic machines . A standard 
diagnostic x-ray machine has its high-tension transformer 
usually hidden somewhere in a corner and is connected 
by long high-tension cables to Lhe x-ray tube itself. Fur­
lhermore the transformer is enclosed in a welded steel 
box filled with oil. 

On the other hand, the airport x-ray inspection unit 
ha I.he high-tension transformer mounted together with 
an x-ray tube, usually in an aluminum housing, and as 
such they are surrounded by a rather strong 50- or 60-Hz 
magnetic field. Because of physica I size and placement 
limitations. the x-ray tube is fairly close to the conveyor 
belt and thu acts a a wonderful large-scale disk erase. 
So beware! And if you insist on having your disks x­
rayed, put them in lead boxes! 

Millan Y. Xeno 
Sydney, Ausrralia 

More on Protocols 

T hank you for an interesting apprai!>al of the relative 
merits of the CMIP and SNMP prococols ("Dueling 

Protocols, " March). However, I think that Sharon Fish­
er hasn ' t given us the whole story. 

Everything that SNMP can do can also be done by 
CMIP, o SNMP is n true subset ofCMIP. Using filters 
in retrieval operations, for example, is an option rather 
than a requirement of CMIP. I think that this option is a 
very valuable one, because managed objects often have 
to be selected by certain attributes or combinations of 
them. SNMP offers no such option . 
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Dr. Jeffrey Case states that CMIP's approach is to gel 
the whole database. The opposite is true: It is SNMP that 
requires you to retrieve the whole database, because. 
every entry will be requested when "get-next" is issued , 
and il 's not possible to know when to stop. The only cri­
terion is the lexicographical ordering of variables in the 
management information base. If you want to sec all 
variables with certain properties (e.g ., all rhe rransport 
connections established to a certain partner system), 
you must indeed inspect the "whole MIB" (j.e., all re­
lated variables). Using CMIP, you select the entries you 
want (i.e . , objects and relevant attributes), and you will 
get them and nothing else. 

The cost criterion for network management in a widc­
area-network environment is primarily a question of net­
work load. There CM!P offers the better alternative be­
cause it enables event reporting as well a the bulk 
transfer of dala , whereas SNMP needs polling and re­
quires a " Ping-Pong" protocol for retrieval. 

As we have seen, SNMP can manage toasters and CD 
players. and while that is hardly a requirement for net­
work management. CMIP can handle this job in the 
same fashion! 

Jan Krcppel 
Sieme11.t-Ni:cdorf AG 

Munich. Germany 

Eyestrain Aid 

I n his column, Jerry Pournelle has wriucn about the 
rrong eyeglasses he wears and the many monitors he's 

tried out. I have a tip that will help anyone wi1h vision 
problems. 

A couple of years ago. I asked my optometrist to 
create a special pair of eyeglasses that would reduce eye­
strain when I viewed my computer screen. The best idea 
he came up with was to apply an antireflective coating 10 
my lenses. h is similar to the coaring used on fine cam­
era lenses, and it virtually eliminates reflections on the 
eyeglass caused by light from the computer screen, 
lamps, overhead lights, or sunshine. 

I was astonished at how much easier it is to see once 
you're no longer looking through reflections. It's almost 
like wearing no glasses at all. You can have the coating 
applied to your current lenses. However, the coating will 
get dirty easier and is harder to clean, compared to un­
coated lenses . But my optometri -1 gave me a special spray 
cleaner that helps considerably. 

I now have anti reflective coaiings on all my eyeglas ­
es and would recommend them to any computer user. It's 
the easiest cheapest way I know to .. upgrade" your 
monitor. 

Bob Miller 
Houston, TX 

FIX �
II �

• The correct phone number for Ventek Corp. ("This 
Digitizer Captures in Color" in What's New, June, page 
68) is (818) 991 -3868. • 



IMPORTANT NEWS 

ZEOS has just released a new line of HIGH �
PERFORMANCE, LOW COST computer systems. �

Based on upgradable CPUs, these new systems �
are absolutely incredible. Suggest you review this �

report right away. �



’ �
If you’re looking for an �

economical system with �
a lot of power, you’ll �
definitely want to start �
by taking a good look �
at the amazing �
ZEOS 386-25. �

At only $1,395 
for our Complete System 
Package #1, this may well be 
the place you end your search! 
There are absolutely no compromises 
with this system. Your new ZEOS ’386DX›
25 is a full powered ZEOS system packing all the 
punch you’ll need for virtually any desktop applica›
tions. Not only that, but your new ZEOS 386-25 also comes 
with all of your ZEOS designed in extras. 
These extras start right with your own upgradable processor. 

You have the power you need now and the 
ability to add more later! 

Being able to upgrade processors helps protect your invest›
ment now and for a long time to come. That’s ZEOS. And that’s 
just for starters! 

Perhaps the first thing you’ll notice is your incredibly fast 
IDE hard drive. Designed for speed, yours will show everybody 
what speed is all about. As for floppy drives, we use only 

genuine They’re the very 
best. It’s quality you’ll come to 
appreciate. You’ll also like the 
fact that they both plug right into 
the motherboard, saving you an 
extra expansion slot. And when 
it comes to expansion, ZEOS is 

Z�SPUD METER : ZEOS 386-25 the winner once again! 
"/J1c ZEOS 386·25 is perhaps /he perfect Because you are also going to 
desktop system. For even 111011?/JOwcr. add be receiving our seven bay Space-

a blazing l2BK Cachefor o11/y$200! Saver desktop case. Loaded 
11!1911... with seven drive bays, this case occupies 

less room than most five bay cases! Plus, 



’ �you more power stability now plus the capacity for future 
expansion. It’s a case of quality. And speaking of cases ... 

Your exclusive ZEOS SpaceSaver case is unquestionably the 
very best! Providing you with seven drive 

ONLY $2595
bays it’s actually smaller than most five bay 
cases/ And this baby is built. We’ve even gone so far as to specify 
the steel to be 0.20mrn thicker than the cases used by most of 
our competitors. Speaking of competitors, here’s another impor›
tant feature many of them don’t offer: The ULfi safety listing! 

Important to you, and anyone else using your system, is the 
fact that every ZEOS system is Underwriters Laboratories Listed. 

Not just the power supply. The entire system! 
Many computer vendors don’t even 

have the ULfisafety listing. 
We wonder why? 

ZEOS systems 
carry the UL"" 

seal because 
quality and safety 

are important to 
us. You are impor-

ONLY $3095 

tant to us! 
Your new ZEOS 

386-33MHz system 
clearly represents a very 

sound investment. It’s a 
system that w111 serve 

you well for a long time to 
come. You’re also going to appreciate your 
many other ZEOS advan- tages. Advantages like24 
Hour a Day Toll Free Technical Support, our 30 day Money 
Back guarantee, our warranties and much more (be sure to 
read the section entitled "Why ZEOS is Ycntr #1 Choice"). 

Consider pertormance and price, consider quality and serv›
ice and support. Then choose from the systems here or let us 
add anything you wish from our huge list of available options. 
Whatever you select, it all comes down to this: The incredible 
ZEOS 386-33 is the very best buy for you. So why not give us a 
call right now! Your expert ZEOS Systems Consultant is waiting 
to give you a hand. Call now Toll Free, 800-423-5891. 



-�
You read it right! The complete amazing blazing ZEOS 

386-33MHz modular system starts now at only $1,495. If you’ve 
been thinking you want more power, this is it. Power, price, 
performance plus your many 
other ZEOS advantages! 

Like our new modular �
motherboard design. Now you �
can upgrade to an even higher �
perlorrnance microprocessor at �
any time. Businesses find this �
option very attractive. It nearly�
eliminates obsolescence and lets z �sPEED METER : ZEos 386 •33 

Tmly lziglz pcrfomza11cc ZEOS systems air.them balance their processing 11ow iu the reach ofeve1yo11e. Tile ZEDS 
power with the changing needs 386·33 is a definite win11er! Add even 

more speed with our 128K SRAM cacheof the users. Whatever your for only $200! Incredible! 
needs, you’re sure to appreciate 
your other ZEOS design advantages as well. 

Using the very latest in surlace mount and VLSI (Very Large 
Scale Integration) technologies, we have

ONLY $1495 
increased reliability, lowered costs and made 

room to do some other very special things. Like integrating 
the IDE hard disk and floppy drive interlaces 
right on the motherboard. We’ve put our 
high speed 1/0 ports on the motherboard 
too. But what about the slots? 

While others are trying to get you 
to accept fewer slots, we still give 

you eight. And of those eight ex›
pansion slots, seven are open for 

your future use while one is used 
for video (video standards 

change too rapidly to lock you 
into video on the mother›

board). With all these 
open slots, you definitely have 

room for expansion. Plus, you have 
the power to expand. 

Because at ZEOS we have considered the ONLY $2095 
entire issue of expansion. That’s why we’re 

giving you our 300 watt power supply plus two whisper quiet 
coolingfans. Moving more cool air through your system trans›
lates into longer component life. A larger power supply gives 



to make sure you have plenty of power, now and in the future, 
we're including the very best 300 watt power supply that 
money can buy. If you want the power to expand, you want 
ZEOS power- 300 watts and nothing less! 

ONLY $2495And there's more too. 
Like plenty of room for you to add expansion cards any time 

you wish. Because every ZEOS system comes 
with eight expansion slots. One is occupied 
by your high speed video card and seven are 
open for you1· use. Your investment is pro­
tected in other ways as well. 

Take our two whisper quiet cooling fans 
for instance. At ZEOS, we recognize 
the importance of cooling. So we have 
built into your system not one but 
two coolingfans. After all, the cooler 
your computer runs, the longer the 
components inside will last. It's an 
extra and it's yours because ZEOS 
always builds in reliability. 

Speaking of reliability and safety. Your 
entire computer system is Underwriters Lab­

ONLY $2995oratories listed (not just the power supply). 
Many computer vendors don't offer this im­
portant safety listing. We think you'll agree, not being UL 
listed definitely tells you something about the company and 
the product. Insist on a UL®approved system. 

There are many advantages of selecting your new ZEOS 
386-25. We've touched on a few of these advantages here while 
many more are discussed later in the section entitled "Why 
ZEOS is y(JUr #1 Choice!" Things like 24 Hour a Day Toll Free 
Technical Support, our 30 day Money Back guarantee, war­
ranties and much more. You can be sure of one thing ... 

Your new ZEOS 386-25 is one incredible system. With perlor­
mance, quality, price, and support second to none, it might well 
be the last computer you'll need to buy for quite some time. 
Select between these packages plus our many available options! 
Why not give us a c.all right now! Call Toll free 800-423-5891. 



This definitely is the real thing! Your own ’486SX-20 starting 
from only $1,595. If you want to move into the ’486 world, this 
hot new ZEOS system may well be your entry point. 

Equipped with it’s built in SK SRAM cache, just like it’s 
bigger ’486-33MHz brother, 
your new ’486SX processor 
delivers dazzling perlormance 
at near ’386 prices. Add our 
optional secondary 128K Turbo›
Cache and hang on - you’re 
going for the ride of your life! 

Z•SPEED METER: ZEOS 486SX-20 Racing with you is one of the 
Ifyou "re inlal'slcd i11 ow11 i11f! 

proassing po1e •cr is" g1m / plm:e lo most advanced system boards 
star/! 711rbu CIWT}.!fyo11r 4 6 ;I;' Cl'l'll in the computer industry. Using 

more with 0 11r 12HK 'li1rb0Caclie the very latest in high integra›upgmdc for only $200 111n 1't'.' 

tion surface mount technology 
and advanced manufacturing techniques, these new sys›
tems are ve1y reliable and very expandable! 

Plus with your new ZEOSONLY $1S95 
486SX-20 you are �

able to change processors as your �
own computing requirements change. �
In fact, as you will see, ZEOS pre›�
pares you for the future like nobody �
else. �

For instance, in addition to upgrad›�
able processors, we’ve placed the inter›�
faces for your high speed IDE hard disk �
and floppy disks right on the motherboard! �
We’ve also placed the celebrated high speed �
ZEOS I/O board on the motherboard too. �
Now you have even more room to expand! Then �
we give you the Power to expand as well. �

Because your new ZEOS 486SX comes pack›
ing a full 300 watts of power. We also are providing 
you with eight expansion slots; seven are open, one 
slot is for your high speed video card (with video standards 

ONLY $2195 



tories listed (not just the power 

systems are not ULfilisted. A 
supply). Most of our competitor’s 

I 

’ changing quickly, we have elected not to put video on the 
motherboard). Now you have the power and you have the space 
to expand. So let’s talk about quality. 

Quality means dependable rock solid sys› ONLY $2695
tems that last a long time. That’s why every 
ZEOS case includes two whisper quiet 
cooling fans. We know that the cooler your 
system runs, the longer it will last. While 
we’ve provided you with plenty of slots and 
cooling we’ve also given you extra drive 
bays as well. In fact your new ZEOS case 
has seven drive bays, yet it’s smaller than 
many 5 bay cases! Not only that, but 
every ZEOS system is UV’ listed. 

That’s right! Your entire ZEOS 
system is Underwriters Labora›

listing says a lot about the �
safety of a product; we believe it says �
something about the quality as well. �

ONLY $3195There are many reasons to buy 
your new ZEOS 486SX-20, not the 
least of which are Price, Performance and Quality. 
Simple things make the difference too. Like 24 Hour 
a Day Toll Free Technical Support and our 30 day 
Money Back guarantee (for even more ZEOS 
advantages be sure to see the section entitled 
"Why ZEOS is rour #1 Choice!"). 

Certainly, your decision to purchase the new 
ZEOS 486SX-20 is an easy one. You can select from any 

of the money saving packages shown here or add to them from 
our huge selection of options. 

So why not give us a call right now! A friendly and knowl›
edgeable ZEOS Systems Consultant is here to answer all your 
questions. Call us now at 800-423-5891. 



MHz system for as low as $1795. There is 
nothing else like it. And with price and 
features like this, there probably won’t be 

-
Now, you can possess the incredib/,e 

processing power of your own ZEOS 486-33 

for quite some time! 
There is no question about 

it. Your new ZEOS 486-33 
de! ivers pertormance the 
others only dream about. Opt 
for the addition of a secondruy 
128K TurboCache and you’ll 

hit Hyperspace and never look 
back! And if Hyperspace isn’t 

For Vcrfical Systems add rmly $150. enough, look a little further. You’ll 
find ZEOS has harnessed technology like nobody else and you’re 
the beneficiruy. 

Because inside your new ZEOS system rests the very latest 
advancements in surlace mount, high integration technology. 

As an example, we have freed two normallyONLY $1795 
occupied expansion slots. We accomplished 

this by placing our high speed IDE hard and floppy drive inter›
faces right on the main board. We put the high speed serial, 
parallel and games ports there too. The result? 

Eight expansion slots, seven of which are available for your 
future use! After all, expansion and non-obsolescence are what 
these great ZEOS systems are all about. That’s why we’ve built 
in some other very important expansion features for you as well. 

Like our 300 watt power supply. Providing you with all the �
pure clean power you’ll need right now, your ZEOS 300 watt �
supply also provides you with plenty of power for later as �
well. Plenty of slots, plenty of power. How about space? �
This is where ZEOS has performed something akin to magic. �

It’s your new ZEOS SpaceSaver case! Complete with �
seven drive bays, this incredible case is actually smaller �
than many cases offering only five bays. And we didn’t �
stop there. We’ve also added a second whisper quiet cooling �
fan. Why? Because whether you add more to your system or �

not, the cooler it runs, the longer it will last.ONLY $2395 
Now that’s ZEOS value. Speaking of which. 
How about UU listings? 



Right now every ZEOS system is UU listed. This listing 
means your entire system (not just the power supply) has met 
the stringent safety requirements of Underwriters Laboratories. 
We believe UL"' listings also say a lot about 
quality. And ue safety listings are some­

ONLY $2895
thing many of our competitors 
simply don't (or can't) provide. 
At ZEOS quality and safety are 
important to us. You are impor­
tant to us. 

Price. Performance. Quality 
and Support. There are many 
reasons to buy your new ZEOS z•SPEED METER : zEos 486-33 

'486-33 system. Plus, your ZEOS Topofllwclwrts! 
advantacres include 24 Hour aDa11 Clwnccs are you 'oe 11e11er seen speed like this 

b 'J before_Throw i" llw afler/mmi:r:; with our 
Toll Free Technical Support, our 12sK seco11da1y 1iirboCaclie at only 
30 Day Money Back Guarantee $200 additionat. 

and ironclad warranties, just to name a few (for more ZEOS 
advantages see the section entitled "Why ZEOS is Your #1 
Choice!'). You simply can't go wrong! 

And, selecting the new ZEOS 486-33 system that 
best fits your needs is easy. Choose from any 

of the money 
ONLY $3395 savmg 

packages shown here. Or let 
your friendly and knowledge­
able ZEOS Systems Consul­

tant help you configure exactly 
whatyou want from our huge 

selection of upgrades and 
options. Whatever you select, 

one thing is for certain. 
Buying your new ZEOS 486-33 

is perhaps the best purchase deci­
sion you'll ever make! So why not 
pick up the phone and give us a call 

right now. Incredible ZEOS 486-33 
power awaits you! Call now Toll Free, 

800-423-5891. 



Upgradable. High Performance. Low 
Cost. Unbelievable? Believe it! Because 
now ZEOS®gives it all to you in one com­
plete package. 

Starting complete with the ZEOS 386-25s 
at only $1395 right thru '486-33 MHz sys­
tems starting at $1795, computing will never 
be the same again! And it's not just the prices 
that make these new systems hot. It's 
Performance and Upgradability as well. 

LE 
When we first sat down to design these 

new systems, we wanted computers that 
would blow the doors offanything else out 
there. Plus, we wanted you to be able to 
upgrade from one CPU to another as your 
computing requirements changed, without 
having to buy an entirely new system. The 
results? 

Incredibly low cost, high petiormance 
systems so very advanced you can move 
freely from the 1386 family of processors 
to the latest '486s all without a moment's 
hesitation. 

Now, you can pick your power! Today 
and tomorrow. Choose from high speed 
'386-25 and 33MHz systems, either cached 
or non-cached, plus the '486SX and 
'486-33MHz with or without a secondary 
cache. Whichever you decide upon you 

e. �
Hot NewZEOS'386 



know that as your computing requirements 
change, your processing power can change 
as well. But are the prices that good? 

Yes. Absolutely The prices really are 
that good, and fASTE11 

the quality too. 
Because when 
you buy from t; 
ZEOS you’re 
buying direct›
ly from the 
manufacturer. 
Starting with the Z�SPEED METER 
main system board, 1f1 help )'Oii selecJJl1e processctr 
your new comput› optiqr1 that 's right for you, we 

haue developed the Z•MeLe.r. 17ieer is designed and Z•Mele..r shtJws you the rolalive 
built by us right peifmmance gains achieved by 

movi11J! from one proce.uor here in Minnesota. module lo another- fast, faster.
That saves money fastest! No matter 11.1hicl1 sys/em 

you selectyou ca11 be s11ro ofonefor you. And your 
thing- these babies are ZEOS factory di ›�

rect advantages are evident not only in the �
price, but in the perlormance and quality of �
your system too. �

So if you’re looking for a high speed, 
upgradable, rock solid sys­

tem supported like 
none other 
and you 
want incred›

ibly low prices, 
you’ve found 
your company. 

And your com›
puter. Read on! 

and 1186 systems! �



OrLetUs Custom Build to 
Now, ZEOS lets you pick the power you want for the price 

you want to pay! And with your new ZEOS modular system, 
the computer that's right for you today is also the computer that's 
right for you tomorrow. 

You can start by picking the power you need right now. To 
help you out, we've designed the Z-Speed Meter. You can use 
the "Z-Meter" to compare the relative performance of each of 
the processor modules available to you today. 

In the future, you can upgrade to even more peliormance 
with a new '386 or '486 processor module. And that's only the 
start of your many ZEOS system advantages. But what more 
could there be than dazzling periormance, incredible prices 

and upgradability? From 
ZEOS there's lots more. 

Because your new 
ZEOS system is not only 
fast, it's absolutely 
loaded with features. 
Like our 300 watt power 
supply, eight expansion 
slots, twin cooling fans 
(for even more reli­
ability) and our unique 

Z • SPEED METER seven bay SpaceSaver 
l ei the ··z.Mefer" help you pick the /mJass ing pm,>er case. And, every ZEOSthat 's ri1thl for you. Tiu: comfmn·suns llrc t 'll )' lo make. 

Nist, Faster or Nisfest.' system is listed. 



’ �
\’Our Exact Specifications. �

TAKE YOUR PICK! 

Pkg.#1 Pkg.#2 Pkg.#3 Pkg.’#4 

386-25 

386-33 

486SX-20 

486-33 

$1395 $1995 $2495 $2995 

$1495 $2095 $2595 $3095 

$1595 $2195 $2695 $3195 

$1795 $2395 $2895 $3395 

Add $200 to any price for a 128K cache. 

We think you’ll agree, a ULfilisting says something not only 
about safety, but about quality as well! 

In addition to all of these standard ZEOS advantages, you’re 
also receiving our legendary ZEOS Technical Support, 24 Hours 
a Day, 365 Days a Year. Plus, our 30 day Absolute Satisfaction 
Money Back Guarantee and more! 

So pick your Power, and your Price then give us a call! Your 
expert ZEOS Systems Consultant is ready to answer any ques›
tions you may have. Why not give us a call right now Toll Free 
at 800-423-5891. 
ZEOS 1"4.� !>:J05"b " ""’"’• "-W, SL 1’�111. MN 55112 USA " ’ 1!191. 
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[i1'Now, your ZEOS modular system 
allows you to upgrade from one CPU to 
another as your computing requirements 
change. Obsolescence is virtually obsolete! 

r-/
00 You may choose between a variety of 
'386 and '486 processor options, both cached 
and non-cached. 
.-f 
00 Made in USA! Your new ZEOS system 
boards are designed and manufactured • / 
by ZEOS, righthere in the USA. 

[i1'ZEOS has utilized the very f:/ / 

CHECK YOUR EXCLUSIV 

If you’re deciding which �
new computer to buy, there �
are many important
considerations. 

Here, we’ve gathered 
together a num-

ber of these
1(., considera-

tions for 

latest in highly integrdted surface " 
mount technology. Faster, cooler, Ct 
more reliable systems for you! 

[i1'Every ZEOS modular system comes 
standard with incredibly fast 53nmwseamd 
DRAM. 

[i1'Plus, you may expand your system 
with up to 32 megabytes of memory right 
on the motherboard. 

[i1'Your new system features the exclusive 
ZEOS seven bay desktop case, smaller than 
most five bay cases yet plenty of room for 
future expansion. 

[i1'Two whisper quiet cooling fans move 
more cool air tltru your system increasing 
reliability and component life. 

entire system is UL°' listed (not 
just the power supply). Few others offer this 
security; we wonder why. 

[i1'Eight slots, one for the video, seven 
more open providing plenty of room as your 
system requirements grow. 

high speed serial ports, one 
parallel port and one game port. 

[i1'Our top quality 300 watt power supply 
provides you with plenty of power for your 
present and future needs. 

ZEOS uses only genuine Teac"' floppy 
drives. Accept nothing less. 

TTL systems feature 
Genuine Hen:ules" brand graphics controllers. 
Only the best for you. 



E ZEOS ADVANTAGES: 

importance, while others 
are subtle yet critical to your 
ultimate satisfaction. We'll 
go over them here with you 
one by one. 

Please feel free to use 
these as a basis for compar­
ison with other system 
vendors. We believe you will 
come away with t he conclu­
sion that ZEOS is indeed 
Your #1 Choice. 

color systems feature the 
high-res ZEOS 1024x768 monitor with the 
incomparable SpeedStar Plus card complete 
with One Full Megabyte of memory! 

package savings are available 
incorporating our most popular upgrades. 
Many packages include Microsoft:°' DOS 
plus Wmdows and a Mouse! 

Magazine said ZEOS offers "more 
options than even the most configuration 
hungry hound could possibly need'.' Let us 
build whatever you require 

loves ZEOS' 24 Hour a 
Day Toll Free Technical Support. You can 
call for advice any time of the day or night, 
365 days a year! 

ZEOS systems have been selected 
by PC Magazine as Editor's Clwu:e, Eight 
Times!'These, along with many other con­
sumer and industry awards attest to ZEOS' 
consistent and outstanding value. 

new system is backed by our 
30 Day Absolute Satisfaction Money Back 
Guarantee, One Full Year Limited Warranty 
and our Express Replacement Policy. 

with confidence. ZEOS is a 
strong and rapidly growing public company 
(NASDAQ Symbol: ZEOS). We've been 
around since 1981. We'll be around for a 
long time to come as well. 

ZEOS offers you a wide variety of 
payment options including MasterC.ard, 
V1SA, Discover, American Express plus our 
own Z-Card, the ZEOS credit card featuring 
low consumer rates. Credit terms are also 
available along with very attractive leasing 
programs to qualified corporate customers. 

knowledgeable ZEOS 
Systems Consultants are available 24 Hours 
a Day by calling 800-423-5891. You can call 
any time. 

When you add it all up, there's nothing like 
buying from ZEOS. T here is certainly 
nothing like these new ZEOS systems! 

CALL NOW TOLL FREE: 

800-423-5891 



ZEOS IS THE LEADER 

10 GoodReasons 
ToBuyFromZEOSfi �

Excellent Compatibil­Reason #1 ity: Excellent. Value: 
"Overall Excellent:' Personal 

As PC Magazine said Computing said,
"Price is always a considera­ "ZEOS... is the best 
tion. So are benchmark test value weve come 
results. But both factors can be across . .. its per· 
deceiving, which is why we fom1ance is right up
consider them in the rontext of there with the slickest, 
other aspects that will make the most expensive PCs you can buy'.'
difference months and years down 
the road'.' 

These are the attributes which PC 
Magazine used in aw-dlding ZEOS the 
coveted Editor's Choice, not once but 
eight times. And "Overall ExceUence" 
are the very words PC Magazin£ used 
in describing ZEOS systems compar­
ing them to all others. 

Reason #2 
Daullng Performance. 

In one recent '386 review, PC Maga­
zine awarded ZEOS Editor's Choice. 
"The ZEOS '386 blows away every 
other oomputer... a smart choice" is 
what they said. And in another recent 
review, Government Computer News 
said the ZEOS 33MHz '386 is ''argu­
ably the fastest MS-DOS and OS/2 
micro in the world'.' 

Dazzling Performance is built into 
every ZEOS system. It's a key compo­
nent of ZEOS Overall Excellence. 

Reason #3 
Exce ptional Quality. 

PC Resource Magazine put it this 
way, "ZEOS ... provides quality com­
parable with IBM or Compaq and does 
so for about 703 of the price'.' ZEOS 
uses only the very best components. 
And every system is fully tested and 
burned-in right in our own labs. 

·Reason #4 
Value. 

InfoWorld says, "We find the 
ZEOS '386 an excellent value. Speed; 

Reason #S 
Warranties and Guarantees. 

ZEOS believes in its products. That's 
why we offer each and every customer 
our 30 Day Absolute Satisfaction 
Money Back Guarantee, no questions 
ac;ked. Plus, our One Full Year Limited 
Warranty and Express Parts Replace­
ment Policy. Option.al On Site Service 
is available too. Call for details. 

Reason #6 
24 Hour Toll Free Technical 
and Sales Support. 

At ZEOS, the customer is #1. That's 
why we invented 24 Hour a Day Tech 
Support. For yourconvenience. If you 
buy a product from us we feel we 
be there to help, any time of the day 
or night. Give us a call Toll Free! 
800423-5891 Anytime! 

Reason #7 
Experience. 

Almost unique in the mail order 
romputer industry, ZEOS maintains 
its own chip level Research and Devel­
opment staff. In addition to Systems 
Manufacturing, we also operate our 
own Board Level Manufacturing 
facility. 

ZEOS has been involved in 
Research and Development since 
om incorporation back in 1981 Our 
strong and experienced Research, 
Manufacturing and Technical Staff 
translates into superior factory direct 
computer systems for you. 

Reason #& 
A Sterling Reputation. 

In magazine after magazine and 
review after review ZEOS systems are 
cited for Overall Excellence, for Excel· 
lent Value, as the Right Choice and so 
on. All of this is flattering but the most 
important thing is this: What do our 
customers think? Frankly, they love 
us. The systems and the support That 
means more to us than anything. 

Reason#9 
Easy to Buy. 

ZEOS systems are easy to buy. You 
can pick up the phone any time of the 
day or night and order your new ZEOS 
computer. And we accept MasterCard, 
Visa, Discover, American Express, 
and Corporate Purchase Orders from 
Fortune 1000 Companies, Colleges, Uni­
versities and Governments. Complete 
Leasing Programs are available as well. 

And now the Z•CARD! It's your very 
own ZEOS Credit Card and you can 
apply today. With the Z·CARD you 
can chal'ge your ZEOS purcliases and 
pay in easy monthly installments. It's 
just like a Bank Card. Why not apply 
for your Z·CARD now! 

Reason#10 
You're Going to be Very Satisfied. 

When it comes right down to it, 
you're going to be very satisfied with 
your new ZEOS system. Our goal is 
your complete satisfaction. And that's 
our commitment to you. To quality. 
To performance. To reliability and 
support. To Wilue. We don't just say it, 
we Guara1dee ii! 
FAX Order.> Dial: 
612-633-025 
In Minnesol:l Call: 
6U-633-4591 
Mll<tct('.anl, VISA, 
Discovcr. AmE.x. 
Z.Card and COD 
Open 24 Hours a 
day, 365 Days a )"ear. 

Call Now Toll Free 

800-423-5891 
...JI for curn:n! pTici1111 ;inct w.i.rranty d<biJ... Z EOS i.. • µublidy lr.ided Symbol: Zl'.OS. 0 ZEOS lotem.illonol. ud•• 530 5th A•e1ue. N. W. SL MN 55112. 
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Apple and IBM Plot Portable Posslbllltles 

t could be the most significant partnership since IBM got together with 
Microsoft. Or it could be yet another alliance that yields sound and fury and 

ink but little else . Although generally agreeing that the proposed technology›
sharing agreement between Apple Computer and IBM could have awesome con ›
sequences, industry insiders are taki ng a wait-and-see approach. 

By joining forces with IBM, Apple hopes to place itself squarely in what one 
Apple executive called "the mainstream." Each area of the tentative agreement 
offers Apple an opportunity to join or help establish an industry standard. A big 
partner like IBM would also give Apple someone to share the h igh costs of R&D 
and innovation . IBM could gain access to Apple’s wea lth of expertise in system 
software, graphical interfaces, digital media , and interapplication communi›
cations. 

Apple says that it will integrate the Mac into IBM’s Systems Application Ar›
chitecture (SAA), which is IBM ’s environment for corporate computing. Apple 
will combine its AJUX with AIX, IBM’s version of Unix . In A/UX, Apple has 
" a sta ndard operating system, but it ru ns on the 68000," said Roger Heinen, 
vice president and general manager of Apple’s Macintosh software architecture 
division. "There is a motivation to get it into the mainstrea m." IBM said that it 
plans to offer a version of the Mac interface on top of ADC 

Apple has been working for three years on a new object-oriented operating 
system, code-named Pink. The company would like to see this successor 10 the 
Mac OS become an industry standard . According to Ed Birss, Apple’s manager 
of object-based systems, " We chose IBM because we always believed that in 
order to launch a new platform, to get industry acceptance, you need more than 
one company. We have been out looking to see the best one to help us get that 
industry acceptance ." 

Pink, the germ of Apple’s next-century operating system, will have object›
oricnted structures implemented deeply into its arch itecture, according to 

The AppleflBM technology•sharing agreement consists of rour "areas ol general 
understanding." which are listed here in order of I heir probable appearance as 
products. The agreement concerns only these 0 spedfic technologies. " according to 
Jlm Grorr. marketing director in Apple’s En. terprise Systems Division. Beyond the listed 
areas. Apple and IBM " remain fierce competitors," he said. 

Integration of the Mac Into IBM’s enterprise systems. Networking and 
communic.ations products to extend operation of the Mac in the IBM client/server 
envi ronment. Joint development of a combined Apple/IBM Posix-compatible version of 
Unix. consisting of the Mac interface and IBM"s AIX operating system. 

Future RISC-based Macs using a single-chip implementation of IBM’s RISC 
- System/6000 ch ip set. Single-chip implementation ol the RISC System/6000, to be �

called Power PC, will be manufactured by Motorola. Apple and IBM will use the Power �
PC microprocessors in workStatlons and file servers. �

Common work on data standards for multimedia. Apple and IBM lo create and 
license "’platform-independent software environments .. for mullimedia. The technology 
"will be made available for use on other vendors• products.•• 

A joint venture to produce a new. object-oriented operating system. Apple"s Pink 
scalable operating system will run on major industry platforms. including Intel 80x8S. 
Motorola 680x.O, and IBM’s RISC System/6000 Power PC architecture. The system will 
be offered for sale to run on IBM and Apple computers and "will be marketed widely by 
the new company for use on other vendors’ systems.•• 

NANOBYTES 

lntel plans to start sampling its 
100-MHz, version of the 486 CPU 
early next year, general manager 
David House told a New York City 
audience recently. According t.o 
House, systems 
oontaining the 
chip should ap›
pear by mid›
1992 . For high 
performance at a 
lower price, Intel 
will introduce 
next year a new 
chip that House .-. 
referred to only as a "486 deriv›
ative." House also spoke about the 
next generation of the Intel pro›
cessor, which he called the PS 
(also known as the 586) . The P5 
will contain 3 million transistors 
and will incorporate mainframe 
features such as data integrity. It 
will use a superscalar RISC tech›
nology, have expanded capabilities 
for multiprocessing applications , 
and be fully compatible with 
existing 386/486 software, he 
said. D 

You won’t have Ashton-Tate to 
kick around anymore. But dBase 
will survive, Borla nd officials 
promised after announcing a deaJ 
to buy up its database competi›
tor , the belea ›
guered Ashton›
Tate. " We intend 
to protect cus ›
tomer invest›
ments in each 
company ’s prod›
ucts , Including 
dBase and Para›
dox," Borland chairman 
Philippe Kahn said . Kahn said 
that Borland plans to continue its 
DOS and Windows focus with Par›
adox, dBase, languages, and 
Quattro, while aiming Ashton›
Tate ’s Interbase server al higher 
environments such as 32-bit OS/2, 
Unix , and VMS. D 
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NEWS �
Heinen. It will be portable and designed 
to run on multiple processors , including 
the Intel 80x86, Motorola 680x0, and 
IBM Power PC , derived from the RISC 
System/6000 chip set. 

According to Birss, the new platform 
has been designed " up front for portabil›
ity." Wriuen in C++ (with some assem ›
bly for tuning), the new OS will be porta›
ble wi1h " less code rewriting than 
Unix ," Birss said. The platform will in›
teroperate with the existing Mac OS, the 
proposed Apple/IBM AIX, and OS/2 
2.0. Interoperability may be accom›
plished through emulations, but "exist›
ing programs will run," Birss added. 
IBM, although scant with details, has 
confirmed that applications running on 
the Mac, AIX, and OS/2 will somehow 
work in this new environment. 

Metaphor Computer Systems, now a 
part of IBM , will work on this new oper›
ating platform, although its role isn’t 
clear yet. Metaphor had been working 
with IBM on the Constellation Project, 
another portable, object-oriented plat›
fonn. That project will be rolled into the 
Pink project. 

In the near term, Apple will continue 
to advance the Mac, Heinen said . The 
Mac OS will run on the new IBM Power 
PC architecture, to be priced in the range 
of$1000 to $3000 . It will have improved 
networking, memory management, and 
security features , he said. 

As for the new chips to be derived 
from the RISC System/6000 chip set , 
IBM said that it will develop several 
models ; one for notebook-size com›
puters , one for more powerful desktop 
PCs and low-end workstations, and one 
for big servers and midsize workstations. 

The first products that are likely to 
spring out of this partnership are those 
that will let the Mac operate in "the IBM 
enterprise environment." Such integra-

MICROBYTES �

tion could take place in two areas : inte›
grating Macs with mainframes and with 
IBM PCs in a network , said Tom Pin›
cince, product manager of micro-to›
mainframe products for Avatar. 

" My assumption would be that ’ the en›
terprise environment’ could imply, cer›
tainly , Token Ring connectivity , since 
that seems to be the stated dircciion for 
connecting IBM systems," said Tom 
Lenahan, senior product manager for 
Mac products at Digital Communica›
tions Associates. "On the software side, 
I would think that we would see probably 
a closer integration with things like 
APPC [Advanced Peer-to-Peer Commu›
nications] and APPN [Advanced Peer-to-›
Peer Networking], and some of the state.d 
technologies in SAA as well," he added. 
IBM might take advantage of some Apple 
technologies, said Steve Nelson , director 
of pro.duct marketing for Novell’s Mac›
intosh product line , "like the way Apple›
Talk automatically comes up and finds 
its address ; they could graft that to SNA 
[IBM’s Systems Network Architecture]. 
or develop separate utilities." 

Meanwhile, the industry waits for 
more details to shake out. Skeptics say 
this alliance- part business, part poli›
tics, and part technology-will never 
work, because you can’t mix pinstripes 
with T-shirts. According to a Microsoft 
spokesperson, the company’s chairman 
Bill Gates asked, "How are they going to 
make money?" As other companies were 
quick to point out, Microsoft representa›
tive Claire Lemattn said, "Customers 
won’t see anything [from Apple/IBM] 
for a long time." 

For now, life goes on, and most ven›
dors and users don’t need to worry abou1 
another operating system or new RISC 
chips. Anyone trying to look further 
down the road will see just a purple haze . 

-Ellen Ullman and Sharon Fl�her 

Borland Shows Off dBase Compller, 
Paradox for Windows 

A fter announcing their plans to ac›
quire dBase rival Ashton-Tate, 

Borland officials gave a preview of two 
new products that illuminate users as to 
the company’s database plans: an object›
oriented dBase-compatible compiler and 
a new Paradox. Both run under Micro›
soft Windows. 

The database product, Object dBase 
called Turbo Xbase) , looks like a 

combination of Paradox, Ashmn-Tate’s 
dBase IV , and Borland’s Turbo Pascal 
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for Windows. According to Borland offi ›
cials , it will be compatible with almost 
all dBase 111+ and IV commands and 
will run dBase programs both as an in›
terpreter/debugger and as a compiler. 

Object dBase will use the same inte›
grated development environment as Bor›
land’s Turbo Pascal for Windows. 

Both Object dBase and Paradox for 
Windows make extensive use of object›
oriented design. This will Jct both prod›
ucts access dBase and Paradox files, as 

NANOBYTES 

The most common reaction to the 
Borland buy-up of Ashton-Tate 
was astonishment at the price 
tag of $440 million. Lotus senior 
vice president Frank King said 
that he was "surprised at the price 
Borland paid for technology that 
wasn’ t very modern ," especially 
considering that Borland has its 
own dBase package. o 

Seagate (Scotts Valley, CA) is 
readying a 3 1h-inch SCSI hard disk 
drive with an unformatted capac›
ity of 1.2 gigabytes. The newest 
drive in the Wren line will be 
fast, with an average seek time of 
12 ms, a spokesperson said. OEM 
pricing is $1895 . Evaluation units 
are slated for th is quarter. D 

Personal computers, cable TV, 
and other forms of electronic de›
livery are taking us to the point 
where the amount of information 
coming into our 
lives is over ›
whelming. One 
way to manage 
the data deluge is 
to use intelligent 
Informat ion 
chan nels, said 
Chips & Tech›
nologies’ CEO Gordon Camp›
bell . A computer embedded in 
every information appliance 
would control these channels, he 
said. With the migration of video 
into the personal computer, Camp›
bell said , " the PC architecture 
will become the manager of that 
information." Campbell’s talk at 
the recent Silicon Va lley Personal 
Computer Design Conference fo›
cused on the single-chip PC , which 
he said will arrive this year. o 

Computer equipment accounted 
for only 0.8 percent of the U.S. 
Gross National Product last year, 
according to analysts at DRI/ 
McGraw-Hill (Lexington, MA). 
Among their other findings : Since 
1986, prices in the computer in›
dustry have registered an average 
compound decline of 9 .6 percent, 
compared with an average price 
rise of 4 percent per year for 
other sectors of the economy. D 



an onic 

Ifyou thought you’d have to compromise on your ne>.1 High Resolution monitor. 
think again. With its new 14" P:maSync"’ C1395, P••.uia.;;onic b1ings all the compelling 
clarity and iichncs of non-interlaced graphics \\1thin reach. 

Tum it on, and you’ll see your most graphics-intensive in a \\110le new 
light Compared to interlaced monitors, images will be shm-pcr, edges cleaner details 
finer. With noticeably less flicker. Because now you’re getting the whole picture, not 
just every other line. And the CI395 is as easy on your C)es as it is on your \wllec. 

Like all Panasonic monitors, the Cl395 has excellent ergonomics.Controls are fron t›
mounted, and a tilt-swivel st.and is included. 

So, whether your desktop is MS-DOS, a MAC Jl’" or one of the other leading work.5tations, before you spend several 
hundred dollars more on a new monitor, spend a few minutes at your 
authomed P.,masonic He’ll show you that value has never 
looked so good 

For further information on the PrulaSync Cl395 Multi- Frequency Monitor, 
telephone 1-800-742-8086. 
• MAC II ;1 11.’)listcred tr.ulem:uirnf Appl �Computer. Inc. �
An C".lblc is 11.’qUin.’l:I for MJcintosh. the Qml2. �

• BY Circle 220 on Inquiry Card. 

Compu!ers, Penpbemls, 
Copiets. ZJ1J<mrill>J'S & Facsimiles 

Panasonic �
Office 

Engineered /Or the office. Designed /Or people. 



' Curmn1 DOS users can purchase a 5_0 upgrade packago.To oo:fcr ;oor ,-erSJOn ol DOS 5.0, see you< IBM Author11e<J Remarkeler, or cat1 1 800 �I�S�~�H�6�9�9� m order a 
s"'gle copy.ISM. Personal Syslcm/2 and PS/2 are �r �e�g�1�~�1�e�r�e�d� trademarks and Micro Chanr-.cl Is alradem.ark of InternationalBuslriess Machines Corporauon. 
366 is a 1rademark oflntel �C�o �r�i �~� ©1991 IBM Corp. 
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Right from the tart, the IBM P 12® 
Model 55 SX hit the be ell r Ii t 
making it the leading i386,.. 
ma hin . And now IB { i op ning 

new chapter with 386 X 20 MHz 
mod ls d ign d to meet your need . 

The Personal y tem/2® Mod I 57 X 
brings new levels of value to a Micro Channel"' 
P /2 pro iding data int grit and in r a eel 
performance for multita king and networking. 
Standard 4MB RAM i upgradable to 16MB, 
80 or 160MB hardfil ar · a ailahle, and fiv 
expansion lots/four DA D bay offer true 
fl ·ibilit and expandability. Our two newe t 
AT-bus P /2 deliver powerful performan �~ �c� 

at practical price . Mod I 40 S and 35 
ha 2MB RAM u pgradahle to 16 B and 
fa st 40 or BOMB hard.file . 
The 40 X ha five slots/four 
bay , while the 35 X packs its 
power into a smaller footprint 

lBM al o ha new wa 
to improv P /2 p rforman , / 
like a new, fa ter, more u er- i/ 
fri ndly DO 5.0 that r quire 
I memory, yet offers more advanced 
function �~�T�h�e� new P /2 3.5" R writabl 
Opti al Ori utilize the late t maun to-­
optical technology, and the new Model 8504 
12" monochrome di play lets you vi w it all 
' ith amazing clarity. 

To o t the fuJJ tor including our 
' P Trade-In Offer, contact your IBM 
Authorized Remark ter or IBM marketing 
r pre ntative. For a remarket r n ar ou, 
call 1 8 0 272--3438, e t. 386. 

How'reyou 
going to do it? 

PS/2 it! 

�=�=�-�~ ::::@ -.... - - -­�~�-..- - - --­��~ _...,_ 
--.-.:- W' ­�_�.�_�.�.�~� �'� ­

Circle 135 on Inquiry Card. 
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well as spread heet files, Structured 
Query Language databases, and many 
other kinds of files. 

Ea.ch element of the user interface will 
behave as an object. Working with the 
Property Inspector, you can change vari­
ou a pect of an object, such as color, 
position, and font. You will also be able 
to attach a " method" to an object (e.g., 
modify a data field so that every time the 
mouse passes over it , the computer would 
display a small dialog box). 

Both products also make use of Bor­
land's new Resource Work hop, a tool 
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for creating a.nd modifying Windows 
features such as icon , bit maps, buttons, 
and so forth. You can use the Resource 
Workshop to create dialog boxes or but­
tons for use with Paradox or Object 
dBase applications, or to modify features 
in existing applications. 

Borland official would not say when 
the new Windows products might be 
available or how much they might cost. 
But they were quick to point out that Bor­
land will continue to support current 
dBase and Paradox products. 

-Rich Malloy 

SO·MHz 486: Externa l Cache the Big Win 

I ntel (Santa Clara, CA) has raised the 
speed limit to 50 MHz with the 

newest version of its 486 chip. But the 
more significant enhancement is a com­
panion external cache module. Since the 
first 486 y tern was on the drawing 
boards, system designers have either had 
to settle for the 486's 8-KB internal 
cache or spend time and money adding a 
bigger, external cache. 

The external cache module, which In­
tel officials say is necessa.ry for the chip 
to perform up to its potential, can be 
made to run synchronously or asynchro­
nously. This lets manufacturers de ign 
computers in which the systemwide bus 
runs at a lower speed than the processor 
bus itself, saving money on the overall 
design, without affecting t.he CPU per­
formance within the module; for exam­
ple, a vendor could build a PC around a 
current 25-MHz 486 motherboard modi­
fied only slightly to take the CPU mod­
ule. The CPU would still operate at 50 
MHz once the data was fed to it from the 
slower system bus at 25 MHz. 

The ca.che module has been designed 
with multiprocessing systems in mind. It 
al o uses a write-back cache, where data 
in the cache is not written t.o memory 
until it needs to be removed from the 
cache or until another part of the system 
requests it . 

The new processor has the same logi­
cal design as its slower siblings but shows 
many changes in layout. Intel is manufac­
turing the chip using the 0.8-micron, 
three-level metal, CHMOS-V process 
that it uses to fabricate the 50-MHz 860 
RISC processor. 

While Intel's mo t favored customers 
expect to have their 50-MHz products 
out the door soon- IBM with its upgrade 
card for PS/2s and Compaq with a new 
Deskpro-other manufacturers say that 
they probably won 't have enough of the 
high-speed chips to ship their new sys­
tems until the end of the year. The 50­
MHz 486 is priced at $665 in OEM quan­
tities of 1000. In a module with a 256-KB 
cache, it costs $1314. 

--Ow.... U....molm 

Sun A lms to Get Unix Appllcat lons Talk ing 
to Each Other 

S unSoft, the new Sun Microsystems 
software subsidiary (based in 

Mountain View, CA) , is working on 
components that will bring interapplica­
tion communications to Unix. ToolTalk, 
a messaging service for Unix applica­
tions, will be the first component in what 
SunSoft says will be a comprehensive 
new oftware environment to be un­
wrapped later thi year. 

Similar in outline to interapplications 
communications offered in Windows 3.0 
and Mac System 7.0 ToolTalk is appar­
ently more flexible and more powerfuJ 
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than the Microsoft and Apple offerings. 
ToolTalk works over networks. It offers 
both a generalized message service, for 
horizontal integration of applications, 
and an application-specific mechanism, 
for vertical integration among a set of co­
operating applications. Applications will 
use the ToolTaJk service by calling func­
tions from the ToolTalk Application Pro­
grammatic Interface, a C-language et of 
function calls. 

ToolTalk offers two type ofinterappli­
cation communications: multicast me ­
saging and object-oriented messaging. 

continued 
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QMS (Mobile, AL) has just 
rolled out a PostScript laser printer 
that can generate images and text 
at 600 or 300 dpi. According to 
product manager Sarah Young, 
it's aimed primarily at people who 
need "good image quality," such 
as service bureaus and publishers 
using scanned images. The new 
QMS-PS 815, powered by a 
68020, has serial, parallel, and 
LocalTalk connectors and can 
switch automatically from Post­
Script to Hewlett-Packard's PCL. 
Suggested I ist price is $5495. o 

Cirrus Logic (Milpitas, CA) has 
designed a new VGA controller 
chip specially for notebook COID· 
puters. The CL-GD6410 is the 
smallest and least power-hungry 
VGA controller on the market, Cir­
rus Logic says. It allows a com­
plete VGA subsystem to be con­
structed with only five ICs: a 
controller, two RAM D/A convert­
ers, a clock, and a RAM chip for 
frame acceleration. The VGA con­
troller supports 256 colors, which 
are mapped in 64 hades of gray 
on an LCD panel, and can drive 
an LCD and external CRT 
simultaneously. o 

Apple's apostle to 
the developer com­
munity is urging 
software designers 
to come up with 
low-price pro­
grams for buyers 
of the low-price 
Macintoshes and 

to think in terms of portable 
code. Kirk Loevner, director of 
Apple's Developer Group, said at 
the MacHack get-together in Ann 
Arbor, Michigan, that program­
mers should work on low-cost, 
"modular" applications and look 
at mail-order distribution vehicles, 
like MacConnection, instead of 
the standard retail channel. Apple 
officials have been concerned 
about the Mac-to-package ratio. 
"Our market research has shown 
that most Macinto hes are sold 
with only one application, and 
those figures include HyperCard," 
Loevner said. o 
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Multicast messaging is designed for in­
teroperability among self-contained, in­
dependent applications. An application 
registers with Tool Talk the types of mes­
sages it is interested in receiving. The re­
ceiving application describes the attri­
butes of pertinent messages, while the 
sending application simply issues the 
message to ToolTalk. ToolTalk passes 
messages on to interested applications by 
matching message attributes. 

Object-oriented messaging is offered 
to provide a migration path toward dis­
tributed, object-oriented processing. Ap­
plications using ToolTalk may go on to 
use the Distributed Object Management 
Facility, recently described by Sun and 
Hewlett-Packard in their submission to 
the Object Management Group, a con­
sortium working on object-oriented soft­
ware standards. 

In addition to a generalized, high-level 
message facility , ToolTalk can support 
more application-specific integration 
through its concept of " message scope. ti 
The tool recognizes both session and file 
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scoping. Within a session, a group of ap­
plications may agree on a set of messages 
that they send and receive, thereby creat­
ing a new " application" or "application 
framework" out of several processes 
running for an individual user. File scop­
ing is designed for groupware, defining a 
set of users who have interest in a given 
fil e. 

SunSoft demonstrated ToolTalk at the 
recent Design Automation Conference in 
San Francisco. Lotus, Cadence, Valid, 
Cadre Technologies, Interactive Devel­
opment Environments, Saber Software, 
and Clarity Software all announced their 
support. ToolTalk will be available for 
SPARC and other platforms by the end of 
the year, SunSoft says; pricing hasn't yet 
been determined. 

A robust component platform may in­
vigorate Unix development efforts. With 
support ranging from Lotus to Cadence, 
SunSoft may help feed what one industry 
analyst calls "the application-starved 
Unix world. ti 

-Ellen Ullman 

Multlchip Module Means· Faster Cycling, �
Even In PCs 

I n a development that could bring 
faster processing to workstations and 

desktop computers, IBM has revealed a 
new module that squeezes multiple chips 
and connections into a small package. 
Company resea.rchers, who disclosed the 
development at a conference in Yasu, Ja­
pan, said that the thin-film multichip 
module promises performance gains by 
reducing a big bottleneck: the distance 
signals have to travel between chips. 

While multichip modules are common 
in mainframes, the technology has not 
shrunk to the point that it is practical in 
personal computers. But IBM research­
ers say that their prototype device­
which can hold up to nine chips and hun­
dreds of feet of connecting wire-mea­
sures only 2 inches square. IBM re­
searchers say that the module is made up 

of eight layers, alternating aluminum 
wiring and polyimide insulator. 

Packaging density determines the in­
terconnect distances and, thus, the speed 
of signal propagation between ICs. 
Faster signal propagation speed means 
faster cycle times for microprocessors 
and faster data transfer between proces­
sors and memory. The IBM device will 
enable workstation designers to more 
than double the speed and number of op­
erations per cycle of the computer's in­
ternal clock, the researchers claimed. 

IBM officials demonstrated the mod­
ule in a version of a RISC System/6000 
workstation. The wiring density on the 
prototype board is about 25 times denser 
than that of the RISC System/6000 
board, IBM said. 

-D.lhlrker 

At Taipei Show, It Was Notebooks, Notebooks 

N otebook computers were the main 
starring attraction at the recent 

Computex show in Taipei, Taiwan. More 
than 100 vendors had notebooks on dis­
play, indicating a possible flood of light­
weight, low-price PCs into the U .S. and 
Europe. 

Most of the new sys1ems, from compa­
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nies such as Mirac, Aquarius Systems, 
King Phoenix, and Long Shine Electron­
ics, are remarkably similar. They are 
built around a 386SX CPU with 2 MB of 
RAM and either a 30- or a 40-MB hard 
disk drive. There isn't much innovation 
to separate competing models. In fact, 
after walking the aisles of the show, I 
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While leading laptop maker To­
shiba said that it is lowering its 
production of systems, Matsu­
shita Electric says it is raising its 
output. Matsushita, which sells 
PCs under several brand names, 
including Panasonic, announced 
it will jump production from 
20,000 units to 27 ,000 units per 
month. Of that figure, about 70 
percent will be portables. About 
half will be marked for sale in the 
U.S., the company said. The 
company builds systems in Taiwan 
and the U.S. Toshiba Informa­
tion Systems, which builds PCs in 
California, said that it is cutting 
production down to about 20,000 
units per month. D 

IBM has started marketing two 
products from Lotus Development: 
Lotus Notes, software designed 
for workgroups, and cc:Mail, a 
leading E-mail package. IBM 
said that it will work with Lotus to 
incorporate parts of Notes and 
cc:Mail into its OfficeVision 
products. According to IBM , 
OfficeVision will allow Notes to 
have better access to mainframe 
data. In addition, the two com­
panies have to incorporate "key 
elements of Notes technology" in 
upcoming versions of 32-bit 
OS/2. o 

IBM has licensed Borland's Ob­
jectVision forms development tool. 
ObjectVision for OS/2 2.0 will 
be available simultaneously with 
the release of the new operating 
system, probably in the fourth 
quarter of this year, according to 
IBM . IBM will make Borland's 
ObjectVision " widely available" 
when the new version of the oper­
ating syi;tem is shipped. Accord­
ing to IBM vice president Joseph 
Guglielmi, the company is com­
mitted to distributing the Borland 
product, but the exact nature of 
the distribution arrangement will 
be decided when IBM sees the 
finished program. ObjectVision 
for OS/2 2.0 will be the first ap­
plication that will "sing the spe­
cific tunes that only OS/2 can 
understand," said Borland CEO 
Philippe Kahn. o 



Weslash interface �
developmenttime �
better than ever! �

INTRODUCING �
VERMONTVIEWS™ v3.0 �

WITH POWERFUL NEWFEATURES. �

Now with DOS 
mouse support! 

ory support mean Vermont Views 
Is the ultimate tool for profes­
sional interface development. 

Put DOS graphics 
in your applications 

If you don't want to face the has­
sle and expense of GUI program­
ming. you can now use Vermont 
Views rw GraphEx to put DOS 
graphics Into your applications. 
GraphEx allows all Vermont Views 
windows, menus, and forms to 
work In CGA. EGA. VGA. and Her­
cules graphics modes. This means 
you can use your favorite graphics 
packages to create charts, graphs, 
and other exciting images to en­
hance your text displays. 

Here's great news from the leader 
in C-language interface develop­
ment: our brand new version of 
Vermont Views with Designer 
now adds the graphical features 
your end-users are demanding to 
the power and flexibility we've al­
ways offered! 

You get fast. 
simple screen management 

THE DESIGNER, the Inter­
active screen designer in­

cluded with Vermont Views, sets 
the standard for sophisticated, 
character-based screen manage­
ment. With It. you can create puU­
down menus, data entry forms 
with scrollable regions. choice 
lists, memo fields, and a wide 
variety of validated field types. 
The Designer allows fast applica­
tion prototyping, code generation, 
and total management of forms. 
menus, and fields. It also pro­
vides DOS mouse support, explod­
ing windows. shadow borders. 
plus ra.dio and pushbuttons. 
Which means you can quickly 
produce all those client-pleasing 
features that give your product 
that special edge. 

GUARANTEED FOR LIFE! �
We're so sure you'll love Vermont �
Views v3.0 that we make this Iron­
clad, money-back guararitee. If 
you're ever dissatisfied, for any 
reason, return It for a prompt, no­
questions-asked refund. (All you 
have to do Is assure us that our 
code has not been Incorporated 
into any application.) 

The ultimate system 
for interface development. 
Vermont Views Is a truly univer­
sal solu tion. Whether you're a 
programmer working alone, or in 
a multi-user site developing in 
DOS. OS/2. UNIX. XENIX, or VMS. 
Vermont Views can meet your 
needs. Use Vermont Views with 
any database that has C-lan­
guage Interface, such as Oracle, 
Informlx. Btrleve. db_Vlsta and 
C-tree. Vermont Views Is platform 
independent. and you'll never 
have to pay any runtime fees or 
royalties. 

Vermont Views with Designer In­
cludes a C library of over 550 
functions. This means you get 
sophisticated control over things 
like key handling, linked list pro­
cessing. keyboard control. lnter­
nationaJ language, data and time 
conversion routines. string hand­
ling, memory management. and 
application speed. 

Available source code. graphics 
support and DOS extended mem­

800-848-1248 IU.S. ANO CANADA) 
(Please mention "Offer 195") 

ti Vermont 
Creative 
Software 

Pinnacle Meadows, Richford , VT 05476 
Phone: (802) 848-7731 FAX: (802) 848-3502 * 
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For more in formation on the new Dell'Powerline'" 433DE 33 MHz i486'" System tum the page. 

TO ORDER, CALL. PLEASE REFERENCE # llEJ' . 

800--545--1580 . 
HOURS, 7AM-9PMCT MON-FRI BAM-4PMCTSAT 

•IN CANADA 1-800-668-3021 .IN MEXICO 95-800-010-0664. • 
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